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BIOLOGICALLY ACTIVE COMPOUNDS 

THIS INVENTION relates to compounds which are inhbitors across a broad 
range of cysteine proteases, to the use of these compounds, and to 
pharmaceutical compositions comprising them. Particular compounds of the 
5 invention are inhibitors of cathepsin K and related cysteine protesases of the CA 
clan. Furthermore, such compounds are useful for the in vivo therapeutic 
treatment of diseases in which participation of a cysteine protease is implicated. 

Proteases form a substantial group of biological molecules which to date 
0 constitute approximately 2% of all the gene products identified following analysis 
of several completed genome sequencing programmes. Proteases have evolved to 
participate in an enormous range of biological processes, mediating their effect by 
cleavage of peptide amide bonds within the myriad of proteins found in nature. 
This hydrolytic action is performed by initially recognising, then binding to, 
5 particular three-dimensional electronic surfaces displayed by a protein, which 
aligns the bond for cleavage precisely within the protease catalytic site. Catalytic 
hydrolysis then commences through nucleophilic attack of the amide bond to be 
cleaved either via an amino acid side-chain of the protease itself or through the 
action of a water molecule that is bound to and activated by the protease. 
10 Proteases in which the attacking nucleophile is the thiol side-chain of a Cys 
residue are known as cysteine proteases. The general classification of 'cysteine 
protease' contains many members found across a wide range of organisms from 
viruses, bacteria, protozoa, plants and fungi to mammals. 

15 Cathepsin K and indeed many other crucial proteases belong to the papain-like 
CA CI family. Cysteine proteases are classified into 'clans' based upon a 
similarity in the three-dimensional structure or a conserved arrangement of 
catalytic residues within the protease primary sequence. Additionally, 'clans' may 
be further classified into c families' in which each protease shares a statistically 

to significant relationship with other members when comparing the portions of 
amino acid sequence which constitute the parts responsible for the protease 
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activity (see Barrett, AJ et al, in 'Handbook of Proteolytic Enzymes', Eds. 
Barrett, A. J., Rawlings, N. D., and Woessner, J. F. Publ. Academic Press, 1998, 
for a thorough discussion). 

5 To date, cysteine proteases have been classified into five clans, CA, CB, CC, CD 
and CE (Barrett, A. J. et al, 1998). A protease from the tropical papaya fruit 
'papain' forms the foundation of clan CA, which currently contains over 80 
distinct and complete entries in various sequence databases, with many more 
expected from the current genome sequencing efforts. Proteases of clan CA / 

1 0 family CI have been implicated in a multitude of house-keeping roles and disease 
processes, e.g. human proteases such as cathepsin K (osteoporosis), cathepsin S 
(autoimmune, disorders), cathepsin L (metastases), cathepsin B (metastases, 
arthritis), cathepsin F (antigen processing), cathepsin V (T-cell selection), 
dipeptidyl peptidase I (granulocyte serine protease activation) or parasitic 

15 proteases such as falcipain (malaria parasite Plasmodium falciparum) and 
cruzipain {Trypanosoma cruzi infection). Recently a bacterial protease, 
staphylopain (S aureus infection) has also been tentatively assigned to clan CA. 
X-ray crystallographic structures are available for a range of the above mentioned 
proteases in complex with a range of inhibitors e.g. papain (PDB entries, lpad, 

20 lpe6, lpip, lpop, 4pad, Spad, 6pad, Ippp, lthe, lcsb, lhuc), cathepsin K (lauO, 
lau2, lau3, lau4, latk, lmem, lbgo, layw, layu, lnl6, lnlj), cathepsin L (lcs8, 
lmhw), cathepsin S (lglo, lms6 and currently on-hold but published McGrath, M. 
E. et al 9 Protein Science, 7, 1294-1302, 1998), cathepsin V (IfhO), dipeptidyl 
peptidase I (ljqp, lk3b), cathepsin B (Igmy), cathepsin F (currently on-hold, but 

25 published Somoza, J. R. et al, J. Mol Biol, 322, 559-568, 2002), cruzain (a 
recombinant form of cruzipain see Eakin, A. E. et al, 268(9\ 6115-6118, 1993) 
(lewp, laim, 2aim, 1F29, 1F2A, 1F2B, 1F2C), staphylopain (lcv8). Each of the 
structures displays a similar overall active-site topology, as would be expected by 
their 'clan' and 'family' classification and such structural similarity exemplifies 

30 one aspect of the difficulties involved in discovering a selective inhibitor of 
cathepsin K suitable for human use. However, subtle differences in terms of the 
depth and intricate shape of the active site groove of each CA CI protease are 
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evident, which may be exploited for selective inhibitor design. Additionally, many 
of the current substrate-based inhibitor complexes of CA CI family proteases 
show a series of conserved hydrogen bonds between the inhibitor and the protease 
backbone, which contribute significantly to inhibitor potency. Primarily a 

5 bidentate hydrogen-bond is observed between the protease Gly66 (0=0)/ inhibitor 
N-H and the protease Gly66(NH)/inhibitor (C=0), where the inhibitor (C=0) and 
(NH) are provided by an amino acid residue NHCHRCO that constitutes the S2 
sub-site binding element within the inhibitor (see Berger, A. and Schecter, I. 
Philos. Trans. & Soc. LoncL [Biol], 257, 249-264, 1970 for a description of 

10 protease binding site nomenclature). A further hydrogen-bond between the 
protease main-chain (0=0) of asparagine or aspartic acid (158 to 163, residue 
number varies between proteases) and an inhibitor (N-H) is often observed, where 
the inhibitor (N-H) is provided by the SI sub-site binding element within the 
inhibitor. Thus, the motif X-NHCH RCO-NH -Y is widely observed amongst the 

1 5 prior art substrate-based inhibitors of CA C 1 proteases. 

Cathepsin K is thought to be significant in diseases involving excessive loss of 
bone or cartilage. Bone consists of a protein matrix incorporating hydroxyapatite 
crystals. About 90% of the structural protein of the matrix is type I collagen, with 
20 the remainder comprising various non-collagenous proteins such as osteocalcin, 
proteoglycans, osteopontin, osteonectin, thrombospondin, fibronectin and bone 
sialoprotein. 

Skeletal bone is not a static structure but continually undergoes a cycle of bone 
25 resorption and replacement. Bone resorption is carried out by osteoclasts, which 
are multinuclear cells of haematopoietic lineage. Osteoclasts adhere to the bone 
surface and form a tight sealing zone. The membrane on the apical surface of the 
osteoclasts is folded so as to create a closed extracellular compartment between 
the osteoclast and the bone surface, which is acidified by proton pumps in the 
30 osteoclast membrane. Proteolytic enzymes are secreted into the compartment 
from the osteoclast. The high acidity in the compartment causes the 
hydroxyapatite at the surface of the bone to be dissolved and the proteolytic 
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enzymes break down the protein matrix causing a resorption lacuna to be formed. 
Following bone resorption, osteoblasts produce a new protein matrix that is 
subsequently mineralised. 

5 In disease states such as osteoporosis and Paget's disease, the bone resorption and 
replacement cycle is disrupted leading to a net loss of bone with each cycle. This 
leads to weakening of the bone and therefore to increased risk of bone fracture. 

Cathepsin K is expressed at a high level in osteoclasts and is therefore thought to 
10 be essential for bone resorption. Therefore, selective inhibition of cathepsin K is 
likely to be effective in the treatment of diseases involving excessive bone loss. 
These include osteoporosis, gingival diseases such as gingivitis and periodontitis, 
Paget's disease, hypercalaemia of malignancy and metabolic bone disease. 

15 In addition to osteoclasts, high levels of cathepsin K are also found in 
chondroclasts from the synovium of osteoarthritic patients. It therefore appears 
that cathepsin K inhibitors will be of use in the treatment of diseases involving 
matrix or cartilage degradation, in particular osteoarthritis and rheumatoid 
arthritis. 

20 

Elevated levels of cathepsin K are also found in metastatic neoplastic cells which 
suggests that cathepsin K inhibitors may also be useful for treating certain 
neoplastic diseases. 

25 In the prior art, the development of cysteine protease inhibitors for human use has 
recently been an area of intense activity {e.g. see Bromme, D. and Kaleta, J., Curr. 
Pharm. Des. 9 8, 1639-1658, 2002; Kim, W. and Kang, K., Expert Opin. Ther. 
Patents, \2(3\ 419-432, 2002; Leung-Toung, R. et al. Curr. Med. Chem., 9, 979- 
1002, 2002; Lecaille, F. et aL 9 Chem. Rev., 102, 4459-4488, 2002; Hernandez, A. 

30 A. and Roush, W. R., Curr. Opin. Chem. Biol., 6, 459-465, 2002). Considering the 
CA CI family members, particular emphasis has been placed upon the 
development of inhibitors of human cathepsins, primarily cathepsin K 
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(osteoporosis), cathepsin S (autoimmune disorders), cathepsin L (metastases), 
cathepsin B (metastases, arthritis), cathepsin F (antigen processing), cathepsin V 
(T-cell selection) and dipeptidyl peptidase I (granulocyte serine protease 
activation), through the use of peptide and peptidomimetic nitriles {eg. see WO- 
5 A-03041649, WO-A-03037892, WO-A-03029200, WO-A-02051983, WO-A- 
02020485, US-A-20020086996, WO-A-01 096285, WO-A-0109910, WO-A- 
0051998, WO-A-01 19816, WO-A-9924460, WO-A-0049008, WO-A-0048992, 
WO-A-0049007, WO-A-0130772, WO-A-0055125, WO-A-0055126, WO-A- 
0119808, WO-A-0149288, WO-A-01 47886), linear and cyclic peptide and 

10 peptidomimetic ketones {e.g. see Veber, D. F. and Thompson, S. K., Curr. Opin. 
Drug Discovery Dev., 3{4), 362-369, 2000, WO-A-02092563, WO-A-020 17924, 
WO-A-01095911, WO-A-0170232, WO-A-0178734, WO-A-0009653, WO-A- 
0069855, WO-A-0029408, WO-A-0134153 to WO-A-0134160, WO-A-0029408, 
WO-A-9964399, WO-A-9805336, WO-A-9850533), ketoheterocycles {eg. see 

15 WO-A-02080920, WO-A-03042197, WO-A- WO-A-03024924, WO-A-0055144, 
WO-A-0055124), monobactams {e.g. see WO-A-0059881, WO-A-994891 1, WO- 
A-0109169), a-ketoamides {eg. see WO-A-03013518), cyanoamides (WO-A- 
01077073, WO-A-01068645), dihydro pyrimidines {eg. see WO-A-02032879) 
and cyanoaminopyrimidines {e.g. see WO-A-03020278, WO- A-03 02072 1). The 

20 prior art describes potent in vitro inhibitors, but also highlights the many 
difficulties in developing a human therapeutic. For example, WO-A-9850533 and 
WO-A-0029408 describe compounds that may be referred to as cyclic ketones and 
are inhibitors of cysteine proteases with a particular reference towards papain 
family proteases and as a most preferred embodiment, cathepsin K. WO-A- 

25 9850533 describes compounds subsequently detailed in the literature as potent 
inhibitors of cathepsin K with good oral bioavailability (Witherington, J,, 
Tetrahydrofurans as Selective Cathepsin K Inhibitors', RSC meeting, Burlington 
House, London, 1999). The compounds of WO-A-9850533 were reported to bind 
to cathepsin K through the formation of a reversible covalent bond between the 

30 tetrahydrofuran carbonyl and the active site catalytic cysteine residue 
(Witherington, J., 1999). Additionally, the same cyclic ketone compounds are 
described in WO-A-9953039 as part of a wide-ranging description of inhibitors of 
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cysteine proteases associated with parasitic diseases, with particular reference to 
the treatment of malaria by inhibition of falcipain. However, subsequent literature 
describes the cyclic ketone compounds of WO-A-9850533 to be unsuitable for 
further development or for full pharmacokinetic evaluation due to a 

5 physiochemical property of the inhibitors, the poor chiral stability of the a- 
aminoketone chiral centre (Marquis, R. W. et al, J. Med. Chem., 44(5\ 725-736, 
2001). WO-A-0069855 describes compounds that may also be referred to as 
cyclic ketones with particular reference towards inhibition of cathepsin S. The 
compounds of WO-A-0069855 are considered to be an advance on compounds of 

10 WO-A-9850533 due to the presence of the p-substituent on the cyclic ketone ring 
system that provides chiral stability to the a-carbon of the cyclic ketone ring 
system. However, the compounds of WO-A-0069855 and indeed those of WO-A- 
9850533 describe a requirement for the presence of the potential hydrogen- 
bonding motif X-NHCHRCO-NH-Y that is widely observed amongst the prior art 

1 5 substrate-based inhibitors of CA C 1 proteases. 

Our earlier patent application (WO-A-02057270) describes bicyclic compounds in 
which the chirality of the a-aminoketone is stabilised (for a review of energetic 
considerations within fused ring systems see Toromanoff, E. Tetrahedron Report 
20 No 96, 36, 2809-2931, 1980). These compounds do not contain the X- 
NHCH RCO-NH- Y motif and yet the compounds are highly potent inhibitors 
across a broad range of CA CI cysteine proteases. In particular, certain of the 
compounds are potent and selective cruzipain inhibitors. 

25 The present invention relates to variants of the compounds described in WO-A- 
02057270 which are also inhibitors of a wide range of CA CI cysteine protease. 
In particular, some compounds of the present invention are potent and selective 
inhibitors of cathepsin K. 

30 Therefore, in the present invention, there is provided a compound of general 
formula (I) 
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0) 

wherein: 

5 

Z = CR 3 R 4 , where R 3 and R 4 are independently chosen from Co- 7 -alkyl 
(when C = 0, R 3 or R 4 is simply a hydrogen atom), C 3 -6-cycloalkyl, Ar- 
Co-7-alkyl (when C = 0, R 3 or R 4 is simply an aromatic moiety Ar), 



10 Pi = CR 5 R 6 , where R 5 and R 6 are independently chosen from Co- 7 -alkyl, 

C 3 ^-cycloalkyl, Ar-Co- 7 -alkyl, O-Co-7-alkyl, 0-C 3 -6-cycloalkyl, O-Ar- 
Co. 7 -alkyl, S-Co-7-alkyl, S-C^-cycloalkyl, S-Ar-Co-7-alkyl, NH-C 0 . 7 - 
alkyl, NH-C 3 .6-cycloalkyl, NH-Ar-C 0 -7-alkyl, N(Co. 7 -alkyl)2, N(C 3 ^- 
cycloalkyl) 2 or N(Ar-Co- 7 -alkyl)2; 

15 

P 2 = O, CR 7 R 8 or NR 9 , where R 7 and R 8 are independently chosen from 
Co-7-alkyl, C 3 .6-cycloalkyl, Ar-Co-7-alkyl and R 9 is chosen from Co- 7 - 
alkyl, C 3 -6-cycloalkyl or Ar-Co-7-alkyl; 

20 Y = CR ,0 R n -C(O) or CR ,0 R U -C(S) or CR I0 R ll -S(O) or CR 10 R n -SO 2 

where R 10 and R 11 are independently chosen from Q). 7 -alkyl, C 3 ^- 
cycloalkyl and Ar-Co. 7 -alkyl, or Y represents 



(R 12 )lv— ;R 13 

QtZlf C(O) or C(S) or S(O) or S0 2 
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where L is a number from one to four and R n and R 13 are independently 
chosen from CR I4 R 15 where R 14 and R 15 are independently chosen from 
Co-7-alkyl, C 3 -«-cycloalkyl, Ar-Co-7-alkyl or halogen; and for each R 12 
and R 13 either R 14 or R 15 (but not both R 14 and R 15 ) may additionally be 
chosen from 0-Co. 7 -alkyl, 0-C 3 -6-cycIoalkyl, O-Ar-Co-7-alkyl, S-C0-7- 
alkyl, S-C 3 ^-cycloalkyl, S-Ar-Co. 7 -alkyl, NH-Co-7-alkyl. NH-C3-6- 
cycloalkyl, NH-Ar-Co. 7 -alkyl, N-(Co-ralkyl) 2 , N-(C 3 ^-cycloalkyl) 2 , and 
N-CAr-Co.7-alkyl) 2 ; 

(X) 0 = CR 16 R 17 , where R 16 and R 17 are independently chosen from C0.7- 
alkyl, C 3 -6-cycloalkyl and Ar-Co. 7 -alkyl and o is a number from zero to 
three; 

15 (W)„ - O, S, C(0), S(O) or S(0) 2 or NR 18 , where R 18 is chosen from 

Co-7-alkyl, C 3 ^-cycloalkyl and Ar-Co-7-alkyland n is zero or one; 

(V) m = C(0), C(S), S(O), S(0) 2 , S(0) 2 NH, OC(O), NHC(O), NHS(O), 
NHS(0) 2 , OC(0)NH, C(0)NH or CR ,9 R 20 , C=N-C(0)-OR 19 or C=N- 
20 C(0)-NHR 19 , where R 19 and R 20 are independently chosen from C0-7- 

alkyl, C 3 _6-cycloalkyl, Ar-Co-7-alkyl and m is a number from zero to 
three, provided that when m is greater than one, (V) m contains a 
maximum of one carbonyl or sulphonyl group; 

25 U = a stable 5- to 7-membered monocyclic or a stable 8- to 11- 

membered bicycUc ring which is either saturated or unsaturated and 
which includes zero to four heteroatoms (as detailed below): 



30 
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5 

wherein R 21 is: 

Co-7-alkyl, C 3 -6-cycloalkyl, Ar-Co- 7 -alkyl, O-Co-7-alkyl, O- 
C 3 -6-cycloalkyl, O-Ar-C 0 - 7 -alkyl, S-Co- 7 -alkyl, S-C3-6- 
cycloalkyl, S-Ar-Co-7-alkyl, S0 2 -Co. 7 -alkyl, S0 2 -C 3 ^- 
10 cycloalkyl, S0 2 -Ar-Co- 7 -alkyl, NH-Co- 7 -alkyl, NH-C 3 ^>- 

cycloalkyl, NH-Ar-Co-7-alkyl, N(Co- 7 -alkyl)2, N(C 3 ^- 
cycloalkyl) 2 or N(Ar-C 0 -7-alkyl) 2 ; or, when part of a CHR 21 
or CR 21 group, R 21 may be halogen; 
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A is chosen from: 

CH 2 , CHR 21 , O, S, S0 2 , NR 22 or N-oxide (N-»0), where 
R 21 is as defined above; and R 22 is chosen from Co-7-alkyl, 
C3-*-cycloalkyl and Ar-Co- 7 -alkyl; 

B, D and G are independently chosen from: 

CR 21 , where R 21 is as defined above, or N or N-oxide 
(N^O); 

E is chosen from: 

CH 2% CHR 21 , O, S, S0 2 , NR 22 or N-oxide (N-»0), where 
R 21 and R 22 are defined as above; 



15 K is chosen from: 

CH 2 , CHR 22 , where R 22 is defined as above; 

J, L, M, R, T, T 2 , T 3 and T 4 are independently chosen from: 

CR 21 where R 21 is as defined above, or N or N-oxide 
20 (N^O); 

T 5 is chosen from: 

CHorN; 

25 T6 is chosen from: 

NR 22 , S0 2 , OC(O), C(0), NR^CCO); 

q is a number from one to three, thereby defining a 5-, 6- or 7-membered 
ring; 
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R 1 = R 2 C(0), R 2 OC(0), R 2 NQC(0), R 2 S0 2 , where R 2 is chosen from C|. r 
alkyl, C 3 ^-cycloalkyl or Ar-Co. 7 -alkyl (when C = 0, R 2 is simply an 
aromatic moiety Ar) and Q is Q>- 7 -alkyl; 

5 provided that when Y is other than CR l0 R n -C(O) or when U is: 




R 1 may also be Co_ 7 -alkyl, C 3 -6-cycloalkyl or Ar-Cb- 7 -alkyl. 

The present invention includes all salts, hydrates, solvates, complexes and 
10 prodrugs of the compounds of this invention. The term "compound" is intended 
to include all such salts, hydrates, solvates, complexes and prodrugs, unless the 
context requires otherwise. 

Appropriate pharmaceutical^ and veterinarily acceptable salts of the compounds 
15 of general formula (I) include salts of organic acids, especially carboxylic acids, 
including but not limited to acetate, trifluoroacetate, lactate, gluconate, citrate, 
tartrate, maleate, malate, pantothenate, adipate, alginate, aspartate, benzoate, 
butyrate, digluconate, cyclopentanate, glucoheptanate, glycerophosphate, oxalate, 
heptanoate, hexanoate, fiimarate, nicotinate, palmoate, pectinate, 3- 
20 phenylpropionate, picrate, pivalate, proprionate, tartrate, lactobionate, pivolate, 
camphorate, undecanoate and succinate, organic sulphonic acids such as 
methanesulphonate, ethanesulphonate, 2-hydroxyethane sulphonate, 
camphorsulphonate, 2-naphthalenesulphonate, benzenesulphonate, p- 
chlorobenzenesulphonate and p-toluenesulphonate; and inorganic acids such as 
25 hydrochloride, hydrobromide, hydroiodide, sulphate, bisulphate, hemisulphate, 
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thiocyanate, persulphate, phosphoric and sulphonic acids. Salts which are not 
pharmaceutical^ or veterinarily acceptable may still be valuable as intermediates. 

Prodrugs are any covalently bonded compounds which release the active parent 
5 drug according to general formula (I) in vivo. A prodrug may for example 
constitute an acetal or hemiacetal derivative of the exocyclic ketone functionality 
present in the hexahydropyrrolo[3,2-fc]pyrrol-3-one, hexahydropyrrolo[3,2- 
c]pyrazol-6-one or hexahydro-2-oxa-l,4-diazapentalen-6-one scaffold. If a chiral 
centre or another form of isomeric centre is present in a compound of the present 
10 invention, all forms of such isomer or isomers, including enantiomers and 
diastereoisomers, are intended to be covered herein. Compounds of the invention 
containing a chiral centre may be used as a racemic mixture, an enantiomerically 
enriched mixture, or the racemic mixture may be separated using well-known 
techniques and an individual enantiomer may be used alone. 

15 

'Halogen' as applied herein is meant to include F, CI, Br, I; 
'Heteroatom* as applied herein is meant to include O, S and N; 

20 'Co-7-alkyr as applied herein is meant to include stable straight and branched 
chain aliphatic carbon chains containing zero (Le. simply hydrogen) to seven 
carbon atoms such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, 
pentyl, isopentyl, hexyl, heptyl and any simple isomers thereof. Additionally, 
where 'Co-7-alkyr contains 2 or more contiguous carbon atoms, an alkene (- 

25 CH=CH-) may be present. Additionally, any C 0 -7-alkyl may optionally be 
substituted at any point by one, two or three halogen atoms (as defined above) for 
example to give a trifluoromethyl substituent. Furthermore, Co-7-alkyl may 
contain one or more heteroatoms (as defined above) for example to give ethers, 
thioethers, sulphones, sulphonamides, substituted amines, amidines, guanidines, 

30 carboxylic acids, carboxamides. If the heteroatom is located at a chain terminus 
then it is appropriately substituted with one or two hydrogen atoms. A heteroatom 
or halogen is only present when Co_ 7 -alkyl contains a minimum of one carbon 
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atom. For example, the group CH3-CH2-O-CH2-CH2- is defined within 'Co-7- 
alkyT as a C4 alkyl that contains a centrally positioned heteroatom whereas the 
group CH3-CH2-CH2-CH2- is defined within i Co-7-alkyF as an unsubstituted C4 
alkyl. 

5 

'C3-6-cycloalkyl* as applied herein is meant to include any variation of 'CVr alkyl' 
which additionally contains a carbocyclic ring such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl. The carbocyclic ring may optionally be substituted at any 
position with one or more halogens (as defined above) or heteroatoms (as defined 
10 above) for example to give a tetrahydrofuran, pyrrolidine, piperidine, piperazine 
ormorpholine substituent. 

'Ar-Co-7-alkyr as applied herein is meant to include any variation of Co-7-alkyl 
which additionally contains an aromatic ring moiety 'Ar\ The aromatic ring 
15 moiety Ar can be a stable 5 or 6-membered monocyclic or a stable 8 to 10 
membered bicyclic ring which is unsaturated, as defined previously for U in 
general formula (I). The aromatic ring moiety Ar may be substituted by R 21 (as 
defined above for U in general formula (I)). When C = 0 in the substituent Ar-Co- 
7-alkyl, the substituent is simply the aromatic ring moiety Ar. 

20 

Other expressions containing terms such as alkyl and cycloalkyl are intended to be 
construed according to the definitions above. For example "C1-4 alkyl" is the 
same as Co- 7 -alkyl except that it contains from one to four carbon atoms. 

25 If different structural isomers are present, and/or one or more chiral centres are 
present, all isomeric forms are intended to be covered. Enantiomers are 
characterised by the absolute configuration of their chiral centres and described by 
the R~ and S-sequencing rules of Cahn, Ingold and Prelog. Such conventions are 
well known in the art (e.g. see 'Advanced Organic Chemistry', 3 rd edition, ed. 

30 March, J., John Wiley and Sons, New York, 1985). It is also intended to include 
compounds of general formula (I) where any hydrogen atom has been replaced by 
a deuterium atom. 
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Compounds of general formula I are inhibitors of a wide range of CA CI 
cysteinyl proteases for example cathepsin K, cathepsin S, cathepsin L, cathepsin 
F, cathepsin B, cruzipains, falcipains and leismania mexicana CPB protease. 

5 For all the above mentioned CA CI proteases, the preferred fundamental 
backbone shape of inhibitor molecules is broadly similar. Therefore, the preferred 
compounds of general formula (I) will have similar (V) m , (W) n , (X) c and R 1 
whether they act as cathepsin K cathepsin S, cathepsin L, cathepsin F, cathepsin 
B, cruzipains, falcipains or leismania mexicana CPB protease inhibitors. Within 

10 general formula (I), inhibitory potency and selectivity for each CA CI protease is 
primarily determined by different preferences for the Y and U groups for each CA 
CI protease. 

Preferred compounds of general formula (I) include, but are not limited to those 
1 5 which, independently or in any combination: 

Z is CH 2 ; 

pMsCHa; 

P 2 isCH 2 ,OorNH. 

20 

As mentioned above, cysteine protease inhibitors of general formula (I), comprise 
an R 2 group chosen from Ci^-alkyl, C 3 ^-cycloalkyl and Ar-C 0 -7-alkyl. 

When R 2 comprises Ar-Co-7-alkyl, preferred R 2 groups comprise Ar-Co. 2 -alkyl and 
25 examples include but are not limited to: 
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where J, L, M, R, T, T 2 , T 3 and T 4 , B, D, G and E are as previously defined. 



5 More preferred R 2 comprises Ar-Co_i-alkyl and examples of such R 2 groups 
include, but are not limited to: 








10 



where J, L, M, T 2 , T 3> T 4 , B, D, G and E are as previously defined. 

Still more active compounds of general formula (I) are those in which R 2 
comprises a monocyclic Ar-Co-i-alkyl and forms part of an R 1 group such as: 









wherein: 
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J, L, M, B, D and G are as defined above (i.e. CR 21 , N or N->0) and 
wherein R 21 is chosen from hydrogen, methyl, methoxy, ethyl, isopropyl, 
trifluoromethyl, trifluoromethoxy, F, CI, S0 2 Me; and 
E is as previously defined; and 
5 Q is chosen from hydrogen or methyl. 

In cysteine protease inhibitors of general formula (I) when R 2 is Ci. 7 -alkyl, 
preferred R 2 groups comprise C 3 . 7 -alkyl which may include an -O- or -NH- as part 
of the chain and which is either unsubstituted or is substituted with one or more 
10 NH 2 , NHMe, NHC(0)CH 3 , NMeC(0)CH 3 , OH or OMe groups. 

When R 2 is C 3 . 7 -alkyl, more preferred groups include C 3 ^-alkyl, in particular 
those which are branched at the a-position or which include an NH 2 , NHMe, 
NHC(0)CH 3 , NMeC(0)CH 3 , OH or OMe substituent at the a-position. 

15 

In cysteine protease inhibitors of general formula (I) when R 2 is C 3 . 6 -cycloalkyl, 
R 2 may include a heteroatom in the ting system. Examples of R 2 groups include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidine, piperidine, 
morpholine, tetrahydromran, cyclopentene, cyclopentadiene, cyclohexadiene and 
20 piperazine. Nitrogen-containing rings may be N-substituted with groups such as 
Cm alkyl, phenyl or benzyl. 

It is yet more preferred that when R 2 is a C^-cycloalkyl group, the ring system is 
either connected directly to the remainder of the R 1 moiety or there is one 
25 intervening methylene group. The inventors have found that the activity of the 
molecule increases with the size of the cycloalkyl ring and therefore compounds 
in which R 2 is a five- or six-membered cyclic ring are most favourable. 

In compounds of general formula (I), particularly preferred R 1 groups therefore 
30 include: . 
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benzoyl; pyridine-2-caibonyl; l-oxy-pyridine-2-caibonyl; pyridine-3-carbonyl; 1- 
oxy-pyridine-3 -carbonyl ; pyridine-4-carbonyl; 1 -oxy-pyridine-4-carbonyl; phenyl 
sulphonyl; pyridine-2-sulphonyl; l-oxy-pyridine-2-sulphonyl; pyridine-3- 
sulphonyl; l-oxy-pyridine-3-sxilphonyl; pyridine-4-sulphonyl; l-oxy-pyridine-4- 

5 sulphonyl; phenylacetyl; phenylcarbamoyl; isobutylcarbamoyl; 
phenyloxycarbonyl; isobutyloxycarbonyl; pyrrolidine-N-carbonyl; piperidine-N- 
: carbonyl; moipholine-N-carbonyl; piperazine-N-carbonyl; 4-methyl-piperazine- 
N-cafbonyl; (4-methyl-piperazin-l'-yl)-acetoyl; piperazin-l-yl-acetbyl; furan-2- 
carbonyl; 5-chlorofuran-2-carbonyl; thiophene-2-caibonyl; 5-chlorothiophene-2- 

10 carbonyl; furan-3-oarbonyl; thiophene-3-carbonyl; cyclopentoyl; cyclohexoyl; 
cyclopent-3-enoyl; cyclopentylmethylcarbonyi; cyclohexylmethylcarbonyl; 
pyrrolidine-2-carbonyl; N-acetyl-pyrrolidine-2-carbonyl; piperidine-2-caibonyl; 
N-acetyl-piperidine-2-carbonyl; tetrahydrofuran-2-carbonyl; 1- 

aminocyclobutanoyl; 1-aminocyclopentanoyl; 1-aminocyclohexanoyl; N-acetyl-1- 

15 aminocyclobutanoyl; N-acetyl-l-aminocyclopentanoyl; N-acetyl-1- 

aminocyclohexanoyl; 1 -hydroxycyclobutanoyl; 1 -hydroxycyclopentanoyl; 1 - 
hydroxycyclohexanoyl; 1-methoxycyclobutanoyl; 1-methoxycyclopentanoyl; 1- 
methoxycyclohexanoyl; aminocyclopentylacetoyl; aminocyclohexylacetoyl; N- 
acetylaminocyclopentylacetoyl; N-acetylaminocyclohexylacetoyl; 2- 

20 acetylaminopropionoyl; . 2-acetylaminoethanoyl; 2-acetyl-N- 

methylaminoethanoyl; N,N-dimethylaminoacetoyl; 2-aminobutanoyl; N-acetyl-2- 
aminobutanoyl; 2-amino-3-methylbutanoyl; N-acetyl-2-amino-3-methylbutanoyl; 
2-amino-3,3-dimethylbutanoyl; N-acetyl-2-amino-3,3-dimethylbutanoyl; 2- 
amino-3-methylpentanoyl; N-acetyl-2-amino-3-methylpentanoyl; pentanoyl; 3- 

25 methylpentanoyl; 4-methylpentanoyl; 2-amino-4-methylpentanoyl; N-acetyl-2- 
amino-4-methylpentanoyl; 2-amino-4,4-dimethylpentanoyl; N-acetyl-2-amino- 
4,4-dimethylpentanoyl; 2-aminopentanoyl; N-acetyl-2-aminopentanoyl; 2-amino- 
5-methylhexanoyl; N-acetyl-2-amino-5-methylhexanoyl; 2-hydroxy-3- 
methylbutanoyl; 2-methoxy-3-methylbutanoyl; 2-hydroxy-3,3-dimethylbutanoyl; 

30 2-methoxy-3 ,3-dimethylbutanoyl; 2-hydroxy-3-methylpentanoyl; 2-methoxy-3- 
methylpentanoyl; 2-hydroxy-4-methylpentanoyl; 2-methoxy-4-methylpentanoyl; 
2-hydroxy-4,4-dimethylp€»tanoyl; 2-methoxy-4,4-dimethylpentanoyl; 2- 
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hydroxypentanoyl; 2-methoxypentanoyl; 2-hydroxy-5-methylhexanoyl; 2- 
methoxy-5-methyihexanoyl; 

In cysteine protease inhibitors of general formula (I), it is preferred that in the 
5 group (X) 0 , each of R 16 and R 17 is selected from Co- 7 -alkyl or Ar-Co- 7 -alkyl, for 
example hydrogen, a straight or branched alkyl chain, a straight or branched 
heteroalkyl chain, an optionally substituted arylalkyl chain or an optionally 
substituted arylheteroalkyl chain. 

10 More preferred (X) 0 groups comprise R 16 chosen from hydrogen; R 17 chosen from 
hydrogen or CWalkyl, which may be substituted with OH, NR^R 22 , COOR 22 , or 
CONR 22 ; or Ar-CM-alkyL, where the aryl group may be substituted with R 21 , 
wherein each R 21 and R 22 is independently as defined previously. 

1 5 Yet more preferred (X) 0 groups are those in which R 16 is from hydrogen and R 17 is 
chosen from hydrogen or simple Ci-4-alkyl groups such as methyl, ethyl, propyl, 
butyl. 

In the most preferred (X) 0 groups, R 16 and R 17 are hydrogen and o is zero or one. 

20 

Preferred compounds of general formula (I) are those in which, in the group (W) n , 
W is chosen from O, S, S0 2 , S(O), C(O) or NR 18 , where R 18 is chosen from C 0 -7- 
alkyl; and n is zero or one. 

25 In more preferred (W) n groups, W comprises O, S, S0 2 , C(O) or NH where n is 
zero or one. 

Still more active compounds are those in which W is C(O) or NH where n is zero 
or one. 

30 

It is most preferred that in the group (W) n , W is NH and n is zero or one. 
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In protease inhibitors of general formula (I), more active compounds are those in 
which, in the group (V)^ V is chosen from C(0), OC(0), NHC(0), C(0)NH, 
CHR 20 , C=N-C(0)-OR 19 or 0=N-C(0)-NHR 19 

where R 19 is chosen from O^-allcyl, C 3 -6-cycloalkyl, Ar-Co- 7 -alkyl and R 20 

is C<M-alkyl, and 
m is zero or one. 



10 



Examples of preferred V and W substituent combinations include, but are not 



limited to: 



IT" 



(X) 0 



V-0 



'm'-O 




W-l 



U 



W = S02 
f V = CH 2 



•W~C(0) 
W = 0 



V = C(0) 
W-l 



*n'=l 

W^NR 18 , R 18 = *H' 

■V-C(0) 

W-l 



O 

H 

V^ON-CXO^OR 19 
W-l 



R ,9 HN 



V-l 

•W' = NR 18 , R 18 = THP 

«V=-ON-C(0)-NHR 19 

W-I 



Preferred V, W and X substituent combinations include, but are not limited to: 



u 




o 



N 
H 



(X) 0 = 'CH 2 « 
'n' = 1 
'W = C(O) 
'm' = 0 



POo=- 
'n'= 1 

•W = NR 18 , r'^'KT 



•V = C(O) 
'm'= 1 
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As mentioned above, the substituents Y and U are important in determining the 
inhibitory potency and selectivity for various proteases and the preferred Y and U 
substituents vary depending on the target protease. 

5 

In compounds of general formula (I) that are inhibitors of cathepsin K, it is 
preferred that the Y substituent is CHR u CO where R 11 is selected from Co. 7 -alkyl, 
Ar-Co-7-alkyl or C 3 -6-cycloalkyl. Examples of suitable R n groups include, for 
example, hydrogen, a straight or branched alkyl chain, a straight or branched 
10 heteroalkyl chain, an optionally substituted arylalkyl chain or an optionally 
substituted aiylheteroalkyl chain, cyclohexylmethyl or cyclopentylmethyl. 
Additionally, preferred compounds of general formula (I) are those in which Y 
comprises a group: 



15 



(xxr^co 



where R 12 and R 13 are each CR M R 15 and each R 14 and R 15 is, independently, 
20 selected from Co-7-alkyl or Ar-Co-7-alkyl, for example hydrogen, a straight or 
branched alkyl chain, a straight or branched heteroalkyl chain, an optionally 
substituted arylalkyl chain or an optionally substituted arylheteroalkyl chain and L 
is a number from one to four. 

25 Examples of preferred Y substituents in compounds of general formula (I) which 
are inhibitors of cathepsin Kinclude, but are not limited to: 
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wherein E, R 21 , R 22 and Ar are as defined previously, any of which may be 
substituted with one or more halogen, preferably fiuoro, substituents. 

5 In compounds that are inhibitors of cathepsin K, more preferred R 11 groups 
include C^-alkyl, which may be substituted with cycloalkylmethyl or halogen, or 
R 11 is chosen from cycloalkyl-l-carbonyl or R 11 is chosen from Ar-Ci-4-alkyl, 
where the aryl group maybe substituted with R 21 ; where R 21 is defined above. 

10 Increased inhibition of cathepsin K can be achieved in compounds in which the 
R u groups are simple branched alkyl groups such as isobutyl or straight alkyl 
chains such as n-propyl, optionally substituted with one or more , halogen 
(preferably fiuoro) substitutents. Yet more preferred R 1 1 groups comprise ArCH 2 - 
where the aromatic ring is an optionally substituted monocyclic heterocycle and 

15 still more preferred R 11 groups comprise cyclopropylmethyl and cyclohexyl-1- 
carbonyl. In compounds which are particularly active inhibitors of cathepsin K, Y 
substituents include, but are not limited to: 
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wherein R 24 is chosen from hydrogen, methyl, methoxy, ethyl, isopropyl, F, CI 
and wherein any of the alkyl groups maybe substituted with one or more F or CI. 

5 In order to maximise the inhibition of cathepsin K, the compound of formula (I) 
may comprise R 1 1 groups which are simple branched alkyl groups such as isobutyl 
or n-propyl or halogen substituted variants thereof such as 3,3,3-trifluoro-2- 
trifluoromethylpropyl. 

10 In compounds of general formula (T) that are inhibitors of cathepsin K, it is 
preferred that the group U comprises an optionally substituted 5- or 6-membered 
saturated or unsaturated heterocycle or Ar group or an optionally substituted 
saturated or unsaturated 8 to 10-membered heterocycle or Ar group. Examples of 
such preferred U rings include, but are not limited to the following: 




15 
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wherein R 21 , R 22 , A, B, D, E, G, J, L, M, R, T, T 2 , T 4 , T 5 and T 6 are as defined 
previously. 

Stronger inhibition of cathepsin K can be achieved in compounds where the U 
5 groups comprise a bulky alkyl or aryl group at the para position of an aryl; a meta 
or para 5,6-biaryl Ar-Ar, where Ar is as previously defined; a 6,6 or 6,5 or 5,5- 
fused aromatic ring, where Ar is as previously defined, or a 4-substituted 
piperazine. Examples of more preferred U groups include but are not limited to: 




10 

wherein R 21 , R 22 , D, E, G, J, L, M, R, T, T 2 and T 4 are as defined previously. 

In compounds that are inhibitors of cathepsin K, even more preferred U groups 
comprise a 6-membered aromatic ring Ar containing a bulky alkyl or aryl group at 
15 the para position; a meta or para-biaryl Ar-Ar, where Ar is as previously defined; 
a 6,6 or 6,5 or 5,5-fused aromatic ring, where Ar is as previously defined; or a 4- 
substituted piperazine where R 25 is chosen from hydrogen, d-2-alkyl or Ar-Co-2- 
alkyl. Examples of even more preferred U groups include but are not limited to: 



20 
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wherein R 21 , R 25 , D, E, G, J, L, M, R, T and T 4 are as defined previously. 

5 In order to maximise inhibition of cathepsin K, compounds of general formula (I) 
maybe selected to haveU groups chosen from the following: 




wherein R 21 , R 25 , D, E, G, M, R and T are as defined previously. 

10 

In order to achieve the greatest inhibitory effect against cathepsin S, it is preferred 
that the Y substituent is chosen from the following; 
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wherein (X) 0 - and Ar are as previously defined. 

In order to achieve the greatest inhibitory effect against cathepsin S, it is preferred 
that the group U comprises an optionally substituted 5-membered unsaturated 
heterocycle or a 6,5- 5,5- or 5,6-fused aromatic ring, where Ar is as previously 
defined or a morpholine. Examples of such preferred U rings include, but are not 
limited to the following: 




wherein R 21 , B, D, E, G, J, L, M, R and T 6 are as defined previously. 

In order to achieve the greatest inhibitory effect against cathepsin S whilst 
15 retaining selectivity against other CA CI cysteinyl proteases, it is more preferred 
that the group U comprises an optionally substituted 5-membered unsaturated 
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heterocycle or a 6,5- or 5,5-fused aromatic ring, where Ar is as previously 
defined. Examples of more preferred U rings include, but are not limited to the 
following: 




5 

wherein B, D, E, J, L, M, R and T 6 are as defined previously. 

In order to achieve the greatest inhibitory effect against cathepsin L, it is preferred 
1 0 that the Y substituent is chosen as an aromatic group as follows; 




wherein T 7 is chosen from CH, N or CR 21 where R 21 is as defined previously. 

In particular, for cathepsin L inhibition it is more preferred that within the T 7 
15 substituent that the R 21 substituent is chosen from single and multiple ring 
substitution combinations of Me, F, CI, OH and OMe. 

In order to achieve the greatest inhibitory effect against cathepsin L, it is preferred 
that the group U comprises an optionally substituted 5-membered unsaturated 
20 heterocycle or a 6,6- or 6,5- or 5,6-fused aromatic ring, where Ar is as previously 
defined or a meta-substituted Ar. Examples of such preferred U rings include, but 
are not limited to the following: 
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In order to achieve the greatest inhibitory effect against cathepsin L whilst 
5 retaining selectivity against other CA CI cysteinyl proteases, it is more preferred 
that the group U comprises a substituted 5-membered unsaturated heterocycle or a 
6,6-fused aromatic ring, where Ar is as previously defined or a meta-substituted 
Ar. Examples of such preferred U rings include, but are not limited to the 
following: 




10 

wherein E is chosen from oxygen or N-ethyl, D is chosen from nitrogen or CCH 3 , 
B is chosen from nitrogen or CCH3, R 21 is chosen from halogen, OMe, CF3, 
OCF3, CH2NH2 and J, L, M, R, T and T 3 are as previously defined. 

15 

The inventors have observed that for the cruzipains and leismania mexicana CPB 
protease, that the U and Y substituent preferences are composed of a mixture of 
those described earlier for cathepsin K and cathepsin L. In essence, many of the 
preferred cathepsin K and cathepsin L inhibitors also show potency against the 
20 cruzipains and leismania mexicana CPB protease as highlighted in the 
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EXAMPLES section. Such promiscurity can be used to provide potent and 
selective inhibitors of the cruzipains and leismania mexicana CPB protease by 
combining a preferred U substituent as described for cathepsin K with a preferred 
Y substituent as described for cathepsin L or by combining a preferred U 
5 substituent as described for cathepsin L with a preferred Y substituent as 
described for cathepsin K. Such preferred combinations provide potent inhibitors 
of the cruzipains and leismania mexicana CPB protease with selectivity against 
either or both cathepsin K and cathepsin L. 

10 

Particular compounds of the invention are selected from the compounds formed 
by joining one of the *U-(V) m ' fragments herein defined as the 'Capping group 
. (Cgl to Cgl 03)' of general formula OD shown in Table 1, with one of the '(W) n - 
(X)o-Y' fragments herein defined as the C P2 pocket group (Pgl to Pg39)' of 
15 general formula (I) shown in Table 2, with a 5,5-bicyclic scaffold containing one 
of the R 1 fragments herein defined as the 'Prime-side binding group (Psl to 
Ps243)' of general formula (I) shown in Table 3. 

20 Table f 1) 'Capping group Cg' Fragments 



* signifies the point of attachment of 'Cg groups' to 'Pg groups'. 
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Table (2) 'P2 pocket gr »"p P£ Fragments 
** signifies the point of attachment of *Pg groups' to 5,5-bicyclic scaffold. 
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Table (3) 'Prime-side binding group Ps' Fragments 



*** signifies the point of attachment of 'Ps groups' to 5,5-bicyclic scaffold. 
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Particularly preferred compounds of the invention are inhibitors of cathepsin K 
and include but are not limited to the compounds formed by the following Cg-Pg- 
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Cg39-Pgl-Ps211 
Cg39-Pgl-Ps215 
Cg39-Pgl-Ps219 
Cg39-Pgl-Ps223 
Cg39-Pgl-Ps227 
Cg39-Pgl-Ps231 
Cg39-Pgl-Ps235 
Cg39-Pgl-Ps239 
Cg39-Pgl-Ps243 

Cg41-Pgl-Ps3 

Cg41-Pgl-Ps7 

Cg41-Pgl-Psll 
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Cg41-Pgl-Psl9 

Cg41-Pgl-Ps23 

Cg41-Pgl-Ps27 

Cg41-Pgl-Ps31 
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Cg41-Pgl-Ps75 
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Cg41-Pgl-Psll5 
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Cg41-Pgl-Psl31 
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Cg41-Pgl-Ps28 
Cg41-Pgl-Ps32 
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Cg41-Pgl-Ps52 
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Cg41-Pgl-Ps64 
Cg41-Pgl-Ps68 
Cg41-Pgi-Ps72 
Cg41-Pgl-Ps76 
Cg41-Pgl-Ps80 
Cg41-Pgl-Ps84 
Cg41-Pgl-Ps88 
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Psl 65 
Psl69 
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-Psl97 
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Cg41-Pgl 
Cg41-Pgl 
Cg41-Pgl 



Psl 50 
Psl 54 
Psl 58 
Psl62 
Psl66 
Psl70 
Psl 74 
-Psl78 
-Psl 82 
-Psl86 
-Psl90 
-Psl 94 
-Psl 98 
-Ps202 
-Ps206 
-Ps210 
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Cg41-Pgl 



Psl51 
Psl55 
Psl59 
Psl63 
Psl67 
Psl71 
Psl75 
Psl79 
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-Psl87 
-Psl91 
-Psl95 
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-Ps203 
-Ps207 
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-Ps55 
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-Ps63 
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-Ps56 

-Ps60 

-Ps64 

-Ps68 

-Ps72 

-Ps76 

-Ps80 

-Ps84 

-Ps88 

-Ps92 

-Ps96 

-PslOO 

-Psl04 

-Psl08 



WO 2004/007501 



PCT/GB2003/002957 



-71- 



10 



15 



20 



25 



30 



35 



40 



45 



Cg42-Pgl 
Cg42-Pgl 
Cg42-Pgl 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl 
Cg42-Pgl 
Cg42-Pgl 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl- 
Cg42-Pgl 
Cg42-Pgl 
Cg42-Pgl 
Cg42-Pgl 



-Psl09 
-Psll3 
-Psll7 
Psl21 
-Psl25 
-Psl29 
-Psl33 
-Psl37 
-Psl41 
-Psl45 
-Psl49 
-Psl53 
-Psl57 
-Psl61 
-Psl65 
-Psl69 
-Psl73 
-Psl77 
-Psl81 
-Psl85 
-Psl89 
-Psl93 
-Psl97 
-Ps201 
-Ps205 
-Ps209 
-Ps213 
-Ps217 
-Ps221 
-Ps225 
-Ps229 
-Ps233 
-Ps237 
-Ps241 



50 



C g 44-Pgl-Psl 

C g 44-Pgl-Ps5 
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C g 44-Pgl-Ps21 

Cg44-Pgl-Ps25 

Cg44-Pgl-Ps29 
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Cg 44_Pgl_p s 77 

Cg44-Pgl-Ps81 

Cg44-Pgl-Ps85 
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Cg44-Pgl-Ps97 
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Cg44-Pgl-Ps75 
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-Pslll 
-Psll5 
-Psll9 
-Psl23 
-Psl27 
-Psl31 
-Psl35 
-Psl39 
-Psl43 
-Psl47 
-Psl51 
-Psl55 
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Cg46-Pgl- 
Cg46-Pgl- 
Cg46-Pgl- 
Cg46-Pgl 
Cg46-Pgl 
Cg46-Pgl 
Cg46-Pgl 
Cg46-Pgl 
Cg46-Pgl 



-Ps200 
-Ps204 
-Ps208 
-Ps212 
-Ps216 
-Ps220 
-Ps224 
-Ps228 
-Ps232 
-Ps236 
-Ps240 



Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 



-Ps4 

-Ps8 

-Psl2 

-Psl6 

-Ps20 

-Ps24 

-Ps28 

-Ps32 

-Ps36 

-Ps40 

-Ps44 

-Ps48 

-Ps52 

-Ps56 

-Ps60 

-Ps64 

-Ps68 

-Ps72 

-Ps76 

-Ps80 

-Ps84 

-Ps88 

-Ps92 

-Ps96 

-PslOO 

-Psl04 

-Psl08 

-Psll2 

-Psll6 

-Psl20 

-Psl24 

-Psl28 

-Psl32 

-Psl36 

-Psl40 

-Psl44 

-Psl48 

-Psl52 

-Psl56 
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Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 



Psl 57 
Psl 61 
Psl65 
Psl69 
-Psl73 
-Psl 77 
-Psl 81 
-Psl 85 
-Psl89 
-Psl93 
-Psl97 
-Ps201 
-Ps205 
-Ps209 
-Ps213 
-Ps217 
-Ps221 
-Ps225 
-Ps229 
-Ps233 
-Ps237 
-Ps241 
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Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-4?gl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 



Psl 

•Ps5 

-Ps9 

-Psl 3 

-Psl7 

-Ps21 

-Ps25 

-Ps29 

-Ps33 

-Ps37 

-Ps41 

-Ps45 

-Ps49 

-Ps53 

-Ps57 

-Ps61 

-Ps65 

-Ps69 

-Ps73 

-Ps77 

-Ps81 

-Ps85 

-Ps89 

-Ps93 

-Ps97 

-PslOl 

-Psl05 

-Psl09 

-Psl 13 



Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 

Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 



-Psl58 
-Psl62 
-Psl66 
-Psl70 
-Psl74 
-Psl78 
-Psl82 
-Psl 86 
-Psl90 
-Psl94 
-Psl98 
-Ps202 
-Ps206 
-Ps210 
-Ps214 
-Ps218 
-Ps222 
-Ps226 
-Ps230 
-Ps234 
-Ps238 
-Ps242 

-Ps2 
-Ps6 
-PslO 
-Psl4 
-Psl8 
-Ps22 
-Ps26 
-Ps30 
-Ps34 
-Ps38 
-Ps42 
Ps46 
Ps50 
Ps54 
Ps58 
•Ps62 
-Ps66 
-Ps70 
-Ps74 
-Ps78 
-Ps82 
-Ps86 
-Ps90 
-Ps94 
-Ps98 
-Psl02 
-Psl06 
-Psl 10 
-Psl 14 



Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 



Psl59 
Psl63 
Psl67 
Psl71 
Psl75 
-Psl79 
-Psl 83 
-Psl 87 
-Psl91 
-Psl95 
-Psl99 
-Ps203 
-Ps207 
-Ps211 
-Ps215 
-Ps219 
-Ps223 
-Ps227 
-Ps231 
-Ps235 
-Ps239 
-Ps243 



Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 



Ps3 
Ps7 
Psll 
-Psl5 
•Psl9 
-Ps23 
-Ps27 
-Ps31 
-Ps35 
-Ps39 
-Ps43 
-Ps47 
-Ps51 
-Ps55 
-Ps59 
-Ps63 
-Ps67 
-Ps71 
-Ps75 
-Ps79 
-Ps83 
-Ps87 
-Ps91 
-Ps95 
-Ps99 
-Psl03 
-Psl07 
-Psl 11 
-Psl 15 



Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl- 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-PgL 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 
Cg47-Pgl 



Psl60 
Psl64 
Psl68 
-Psl72 
-Psl76 
-Psl80 
-Psl 84 
-Psl 88 
-Psl 92 
-Psl96 
-Ps200 
-Ps204 
-Ps208 
-Ps212 
-Ps216 
-Ps220 
-Ps224 
-Ps228 
-Ps232 
-Ps236 
-Ps240 



Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 



Ps4 

Ps8 

Psl2 

Psl 6 

Ps20 

Ps24 

-Ps28 

-Ps32 

-Ps36 

-Ps40 

-Ps44 

-Ps48 

-Ps52 

-Ps56 

-Ps60 

-Ps64 
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Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 



-Psll7 
-Psl21 
-Psl25 
-Psl29 
-Psl33 
-Psl37 
-Psl41 
-Psl45 
-Psl49 
-Psl53 
-Psl57 
-Psl61 
-Psl65 
-Psl69 
-Psl73 
-Psl77 
-Psl81 
-Psl85 
-Psl89 
-Psl93 
-Psl97 
-Ps201 
-Ps205 
-Ps209 
-Ps213 
-Ps217 
-Ps221 
-Ps225 
-Ps229 
-Ps233 
-Ps237 
-Ps241 . 



50 



Cg49-Pgl-Psl 

Cg49-Pgl-Ps5 

Cg49-Pgl-Ps9 

Cg49-Pgl-Psl3 

Cg49-Pgl-Psl7 

Cg49-Pgl-Ps21 

Cg49-Pgl-Ps25 

Cg49-Pgl-Ps29 

Cg49-Pgl-Ps33 

Cg49-Pgl-Ps37 

Cg49-Pgl-Ps41 

Cg49-Pgl-Ps45 

Cg49-Pgl-Ps49 

Cg49-Pgl-Ps53 

Cg49-Pgl-Ps57 

Cg49-Pgl-Ps61 

Cg49-Pgl-Ps65 

Cg49-Pgl-Ps69 

Cg49-Pgl-Ps73 



Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 



-Psll8 
-Psl22 
-Psl26 
-Psl30 
-Psl34 
-Psl38 
-Psl42 
-Psl46 
-Psl50 
-Psl54 
-Psl58 
-Psl62 
-Psl66 
-Psl70 
-Psl74 
-Psl78 
-Psl82 
-Psl86 
-Psl90 
-Psl94 
-Psl98 
-Ps202 
-Ps206 
-Ps210 
-Ps214 
-Ps218 
-Ps222 
-Ps226 
-Ps230 
-Ps234 
-Ps238 
-Ps242 



Cg49-Pgl-Ps2 

Cg49-Pgl-Ps6 

Cg49-Pgl-Psl0 

Cg49-Pgl-Psl4 

Cg49-Pgl-Psl8 

Cg49-Pgl-Ps22 

Cg49-Pgl-Ps26 

Cg49-Pgl-Ps30 

Cg49-Pgl-Ps34 

Cg49-Pgl-Ps38 

Cg49-Pgl-Ps42 

Cg49-Pgl-Ps46 

Cg49-Pgl-Ps50 

Cg49-Pgl-Ps54 

Cg49-Pgl-Ps58 

Cg49-Pgl-Ps62 

Cg49-Pgl-Ps66 

Cg49-Pgl-Ps70 

Cg49-Pgl-Ps74 



Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl- 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 
Cg48-Pgl 



-Psll9 
-Psl23 
-Psl27 
-Psl31 
-Psl35 
-Psl39 
■Psl43 
-Psl47 
-Psl51 
-Psl55 
-Psl59 
-Psl63 
-Psl67 
-Psl71 
-Psl75 
-Psl79 
-Psl83 
-Psl87 
-Psl91 
-Psl95 
-Psl99 
-Ps203 
-Ps207 
-Ps211 
-Ps215 
-Ps219 
-Ps223 
-Ps227 
-Ps231 
-Ps235 
-Ps239 
-Ps243 



Cg49-Pgl-Ps3 

Cg49-Pgl-Ps7 

Cg49-Pgl-Psll 

Cg49-Pgl-Psl5 

Cg49-Pgl-Psl9 

Cg49-Pgl-Ps23 

Cg49-Pgl-Ps27 

Cg49-Pgl-Ps31 

Cg49-Pgl-Ps35 

Cg49-Pgl-Ps39 

Cg49-Pgl-Ps43 

Cg49-Pgl-Ps47 

Cg49-Pgl-Ps51 

Cg49-Pgl-Ps55 

Cg49-Pgl-Ps59 

Cg49-Pgl-Ps63 

Cg49-Pgl-Ps67 

Cg49-Pgl-Ps71 

Cg49-Pgl-Ps75 



Cg48-Pgl-Psl20 

Cg48-Pgl-Psl24 

Cg48-Pgl-Psl28 

Cg48-Pgl-Psl32 

Cg48-Pgl-Psl36 

Cg48-Pgl-Psl40 

Cg48-Pgl-Psl44 

Cg48-Pgl-Psl48 

Cg48-Pgl-Psl52 

Cg48-Pgl-Psl56 

Cg48-Pgl-Psl60 

Cg48-Pgl-Psl64 

Cg48-Pgl-Psl68 

Cg48-Pgl-Psl72 

Cg48-Pgl-Psl76 

Cg48-Pgl-Psl80 

Cg48-Pgl-Psl84 

Cg48-Pgl-Psl88 

Cg48-Pgl-Psl92 

Cg48-Pgl-Psl96 

Cg48-Pgl-Ps200 

Cg48-Pgl-Ps204 

Cg48-Pgl-Ps208 

Cg48-Pgl-Ps212 

Cg48-Pgl-Ps216 

Cg48-Pgl-Ps220 

Cg48-Pgl-Ps224 

Cg48-Pgl-Ps228 

Cg48-Pgl-Ps232 

Cg48-Pgl-Ps236 

Cg48-Pgl-Ps240 



Cg49-Pgl-Ps4 

Cg49-Pgl-Ps8 

Cg49-Pgl-Psl2 

Cg49-Pgl-Psl6 

Cg49-Pgl-Ps20 

Cg49-Pgl-Ps24 

Cg49-Pgl-Ps28 

Cg49-Pgl-Ps32 

Cg49-Pgl-Ps36 

Cg49-Pgl-Ps40 

Cg49-Pgl-Ps44 

Cg49-Pgl-Ps48 

Cg49-Pgl-Ps52 

Cg49-Pgl-Ps56 
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Cg49-Pgl-Ps68 

Cg49-Pgl-Ps72 

Cg49-Pgl-Ps76 
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Cg49-Pgl-Ps77 
Cg49-Pgl-Ps81 
Cg49-Pgl-Ps85 
Cg49-Pgl-Ps89 

5 Cg49-Pgl-Ps93 
Cg49-Pgl-Ps97 
Cg49-Pgl-Psl01 
Cg49-Pgl-Psl05 
Cg49-Pgl-Psl09 

10 Cg49-Pgl-Psll3 
Cg49-Pgl-Psll7 
Cg49-Pgl-Psl21 
Cg49-Pgl-Psl25 
Cg49-Pgl-Psl29 

15 Cg49-Pgl-Psl33 
Cg49-Pgl-Psl37 
Cg49-Pgl-Psl41 
Cg49-Pgl-Psl45 
Cg49-Pgl-Psl49 

20 Cg49-Pgl-Psl53 
Cg49-Pgl-Psl57 
Cg49-Pgl-Psl61 
Cg49-Pgl-Psl65 
Cg49-Pgl-Psl69 

25 Cg49-Pgl-Psl73 
Cg49-Pgl-Psl77 
Cg49-Pgl-Psl81 
Cg49-Pgl-Psl85 
Cg49-Pgl-Psl89 

30 Cg49-Pgl-Psl93 
Cg49-Pgl-Psl97 
Cg49-Pgl-Ps201 
Cg49-Pgl-Ps205 
Cg49-Pgl-Ps209 

35 Cg49-Pgl-Ps213 
Cg49-Pgl-Ps217 
Cg49-Pgl-Ps221 
Cg49-Pgl-Ps225 
Cg49-Pgl-Ps229 

40 Cg49-Pgl-Ps233 
Cg49-Pgl-Ps237 
Cg49-Pgl-Ps241 
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45 Cg50-Pgl-Ps5 
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Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 



Ps4 
Ps8 
Psl2 
Psl6 
Ps20 
Ps24 
Ps28 
-Ps32 
•Ps36 
-Ps40 
-Ps44 
-Ps48 
-Ps52 
-Ps56 
-Ps60 
-Ps64 
-Ps68 
-Ps72 
-Ps76 
-Ps80 
-Ps84 
-Ps88 
-Ps92 
-Ps96 
-PslOO 
-Psl04 
-Psl08 
-Psll2 
-Psll6 
-Psl20 
-Psl24 
-Psl28 
-Psl32 
-Psl36 
-Psl40 
-Psl44 
-Psl48 
-Psl52 
-Psl56 
-Psl60 
-Psl64 
-Psl68 
-Psl72 
-Psl76 
-Psl80 
-Psl84 
-Psl88 
Psl92 
Psl96 
Ps200 
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10 



Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 



Ps201 
Ps205 
Ps209 
Ps213 
Ps217 
-Ps221 
-Ps225 
-Ps229 
-Ps233 
-Ps237 
-Ps241 



Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 



-Ps202 
-Ps206 
-Ps210 
-Ps214 
-Ps218 
-Ps222 
-Ps226 
-Ps230 
-Ps234 
-Ps238 
-Ps242 



Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 



Ps203 
Ps207 
Ps211 
Ps215 
Ps219 
-Ps223 
-Ps227 
-Ps231 
-Ps235 
-Ps239 
-Ps243 



Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl- 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 
Cg88-Pgl 



-Ps204 
-Ps208 
-Ps212 
-Ps216 
-Ps220 
-Ps224 
-Ps228 
-Ps232 
-Ps236 
-Ps240 



Abbreviations and symbols commonly used in the peptide and chemical arts are 
1 5 used herein to describe compounds of the present invention, following the general 
guidelines presented by the IUPAC-IUB Joint Commission on Biochemical 
Nomenclature as described in Eur. J. Biochem., 158, 9-, 1984. Compounds of 
formula (I) and the intermediates and starting materials used in their preparation 
are named in accordance with the IUPAC rules of nomenclature in which the 
20 characteristic groups have decreasing priority for citation as the principle group. 
An example compound of formula (I), compound (1) in which Z is CH 2 , R 1 is 
R 2 C(0), where R 2 is 2-pyridyl, Pi, P 2 are methylene, Y is 4-methylpentoyl, (X) 0 is 
zero, (W)„ is NH, (V) m is C(O) and U is phenyl is thus named:- 



25 



30 




(1) 

(3aK,6aS)-//-{(lS)-3-Memyl-l-[6-^ 
[3,2-b]pyrrole-l-carbonyl]-butyl}-benzamide; 

A second example compound of formula (I), compound (2) in which Z is CH 2 , R 1 
is R 2 C(Q), where R 2 is 2-pyridyl, P,, is methylene, P 2 is NH, Y is 4- 
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methylpentoyl, (X) 0 is zero, (W) D is NH, (V) m is C(O) and U is phenyl is thus 
named:- 




(2) 

5 (3a/?,6aS)-i\T- {(15)-3-Mefliyl-l -[6-oxo-4-(pyridine-2-caibonyl)-hexahydropyrrolo 
[3,2-c]pyrazole- 1 -carbonyl]-butyl} -henzamide; 

A third example compound of formula (I), compound (3) in which Z is CH 2 , R 1 is 
R 2 C(0), where R 2 is 2-pyridyl, Pi, is methylene, P 2 is O, Y is 4-methylpentoyl, 
1 0 (X) 0 is zero, (W) n is NH, (V) m is C(O) and U is phenyl is thus named:- 




(3) 

15 

(3aS, 6ajS)-N-{(liS)-3-Methyl-l-[6-oxo-4-(py^ 

1 ,4-diaza-pentalene- 1 -carbonyl] -butyl} -benzamide. 

Compounds of the invention include, but are not limited to, the following 
20 examples where all 4 stereoisomers combinations of the bicyclic ketone are 
included where P 2 is CH 2 , i.e. (3aS, 6aS), (3a/J, 6a£), (3aS, 6a/?), (3atf, 6a/?) and 
also included are the equivalent analogues where P 2 is O and NH. More preferred 
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compounds consist of the cis-bicyclic isomers which, when P2 is CH2, are 
designated as (3a/?, 6aS) and (3aS 9 6aR) and also more preferred are the equivalent 
cis-bicyclic analogues where P 2 is O and NH. 



5 4. Naphthalene-2-carboxylic acid {3-methyi-l-[6-oxo-4-(pyridine-2- 
sulfonyl)hexahydro-pyn:olo[3,2-6]pyrrole-l-carbonyl]-bu^ 

5. Quinoline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3^-6]pym>le-l-caibonyl]-butyl}-amide; 

10 

6. Benzo[b]thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydto-pyrrolo[3,2-fc]^^ 

7. Benzofuran-2-caiboxylic acid {3-methyl-l -[6-oxo-4-(pyridine-2-sulfonyl)- 
1 5 hexahydrcHpynx>lo[3,2-6]pyrrol^ 

8. Biphenyl-4-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyxrole-l-carbonyl]-butyl}-an^ 

20 9. 4-tert-Butyl-N- {3-methyl-l -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3^-fe]pyirole-l-caibonyl]-butyl}-benzamide; 

1 0. 4-Dimethylamino-N- {3-methyl-l -[6-oxo~4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3 5 2-6]pyrrole- 1 -carbonyl] -butyl} -benzamide; 

25 

11. 7-Methoxy-benzofuran-2-cafboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyirolo[3,2-fc]^ 

12. {3-Methyl-l-[6-oxo-4-(pyridine-2-sidfonyl)-hexahydro-py^ 
30 1 -carbonyl]-butyl } -carbamic acid benzyl ester; 

13. 5*Methoxy-benzofuran-2-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyirolo[3£ 

35 14. Thieno[3,2-6]thiophene-2-cafboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3 ,2-f>]pyrrole- 1 -carbonyl]-butyl} -amide; 

15. 3-Methyl-benzofuran-2-carboxylic acid {3 -methyl- 1- [6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l -carbonyl]-butyl} -amide; 

40 

16. Quinoxaline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyirolo[3,2-Z>]pyrrole-l-carbonyl]-butyl}-amide; 

17. Benzo[l,3]dioxole-5-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridine-2- 
45 sulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl} -amide; 
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18. Quinoline-6-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridine-2-sulfonyl)- 
. hexahydro-pym>lo[3,2-£]pyro^ 

19. Furan-2-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridine-2-sulfonyl)- 
5 hexahy<fro-pynolo[3,2-^ 

20- Thiophene-2-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyirole-l-caAonyl]-butyl}-amide; 

10 21 . N-{3-Methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-^ 
6]pyirole- 1 -caibonyl]-butyl} -4-trifluoromethyl-benzamide; 

22. Furan-3-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyirolo[3,2-fe]pyrrole-l-caibonyl]-bxityl}-amide; 

15 

23. Thiophene-3-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3 ,2-6]pyirole-l -carbons-butyl} -amide; 

24. N-{3-Methyi-l-[6-oxo-4-(pyridin^^ 

20 6]pyrrole- 1 -carbonyl]-butyl} -4-phenoxy-benzamide; 

25. N-{3-Methyl-l-[6-oxo-4-(pyri^ 

6]pyrrole- l-carbonyi]-butyl} -4-(4-methyl-piperazin-l -yl)-benzamide; 

25 26. 4-Methyl-N- {3-methyl-l -[6-oxo-4-(pyridine-2-sidfonyl)-hexahydro- 
pyrrolo[3>2-fc]pyrrol^^ 

21. 4-Methoxy-N- {3-methyl- 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyirolo[3,2-6]pyrrole-l -carbonyl]-butyl} -benzamide; 

28. 4-Isopropyl-N- {3-methyl-l -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-beiizamide; 

29. N- {3-Methyl-l-[6^xo^-(pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
35 6]pyrrole- 1 -carbonyl]-butyl} -4-vinyl-benzamide; 

30. 4-Imidazol- 1 -yl-N- {3-methyl- 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3 ,2-&]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

40 31. N- {3-Methyl- l-[6-oxo-4-(pyridin^ 

£]pyrrole- 1 -carbonyl]-butyl } -4-thiophen-2-yl-benzamide; 

32. N-{3-Methyl-l-[6-oxo-4-(pyri 
6]pyn-ole-l-carbonyl]-butyl}-4-oxazol-5-yl-beiizamide; 

45 

33. 5-Phenyl-thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyro^ 
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34. N-{3-Methyl-l -[6-oxo^(pyridme-2-sulfo 

£]pyrrole- 1 -carbonyl]-butyl } -4-trifluoromethoxy-benzamide; 

35. 5-Pyridin-2-yl-thiophene-2-carboxylicacid {3-methyl- 1 -[6-oxo-4-(pyridine-2- 
5 sidfonyl>hexahydro-pyrrolo[3,2-^]pyrrole-l -carbonyl]-butyl}-amide; 

36. 4-Difluoromethoxy-N- {3-methyl-l -[6-oxo-4-(pyridine-^^ 
hexahydro-pyrcolo[3,2-£0pynx>le^ 

1 0 37. N- {3 -Methyl- 1 - [6-oxo^-(pyridine-2-sulfonyl)-hexahydro-pyrrolo [3 ,2- 
£]pyrrole- 1 -carbonyl]-butyl } -4-morpholin-4-yl-benzamide; 

38- Naphthalene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-sulfonyl)hexahydro- 
pyirolb[3£-6]pyrrole-l-caibo 

15 

39. Quinoline-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3^-6]pynx)le- l-carbonyl]-butyl}-amide; 

40. Benzo[b]thiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl> 
20 hexahydro-pyn:olo[3,2-6]p 

41. Benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pym>lo[3,2-£]pyrrole- 1 -carbonylj-butyl} -amide; 

25 42. Biphenyl-4-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-&]pyrrole- 1 -carbonyl]-butyl } -amide; 

43. 4-tert-Butyl-N- { 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
^]pyirole-l-caii>onyl]-butyl}-ben2amide; 

30 

44. 4-Dimethylamino-N- { 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrroIe- 1 -carbonyI]-butyl} -benzamide; 

45. 7-Methoxy-benzofuran-2-ca3cboxylic acid { 1 -[6-oxo-4-(pyridine-2-sulforxyl)- 
35 hexahydro-pyrroloP^-ftjpyrro^ 

46. { 1 -[6-oxo-4-(pyridme-2-sulfon - 
carbonyl]-bxrtyl}-carbamic acid benzyl ester, 

40 47. 5-Methoxy-benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-£]pyrrole- 1 -carbonyl]-butyl} -amide; 

48. TMeno[3,2-fc]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyixolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 

45 

49. 3-Methyl-benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl} -amide; 
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50. Quinoxaline-2-caiboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyixolo[3^-fe]pyiTole-l-carbonyl]-bAityl}-aniide; 

51. Benzo[l,3]dioxole-5-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3>6]pyrrole-l-carbonyl]-biityl}-amide; 

52. Quinoline-6-caiboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyirole-l-caibonyl]-butyl}-amide; 

53. Furan-2-caiboxylic acid {l-[6-oxc^(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-caibonyl]-bMtyl}-amide; 

54. Thiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexabydro- 
pyrrolo[3,2-i>]pyrrole-l -carbonyl]-b\rtyl} -amide; 

55. N- { l-[6-oxo-4-(pyridme-2-s*dfony^ 
carbonyl]-butyi} -4-trifluoromethyl-benzamide; 

56. Furan-3-caiboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pynolo[3,2-6]pyTrole-l-carbonyl]-bvrtyl}-amide; 

57. Thiophene-3-carboxyUc acid {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyirolo[3,2-fe]pyrrole-l-c^bonyl]-bvityl>-aiiiide; 

58. N-{l-[6-oxo-4-(pyridine-2-sidfonyl)-hexahydro-pyiTolo[3,2-i»]pynx>le-l- 
caibonyl]-bvityl}-4-phenoxy-benzainide; 

59. N-{l_[6-oxo-4-(pyridme-2-s\dfonyl)-hexahydro-pyn-olo[3,2-£>]pyirole-l- 
carbonyl]-butyl} -4-(4-metbyl-piperazin-l -yl)-benzamide; 

60. 4-Methyl-N- { 1 -[6-oxo-4-(pyridme-2-sulfonyl>hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-benzamide; 

6 1 . 4-Methoxy-N- { 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pytrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl>-benzamide; 

62. 4-Isopropyl-N-{l-[6-oxo-4-(pyridme-2-svdfonyl)-hexahydro-pyirolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-benzamide; 

63 . N- { 1 -[6-oxo-4-(pyridme-2-sulfonyl)-hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1 - 
carbonyl]-butyl}-4-vinyl-benzainide; 

64. 4-Imidazol-l -yl-N- { 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pynrolo[3,2- 
6]pyrrole-l-carboriLyl]-butyl}-benzamide; 

65.N-{l-[6-oxo-4-(pyridme-2-sulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l- 
ca3bonyl]-butyl}-4-1hiophen-2-yl-benzamide; 
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66. N- { l-[6-oxo-4-(pyridine-2-sulfon^^ 
carbonyl]-butyl} -4-oxazol-5-yl-benzamide; 

67. 5-Phenyl-thiophene-2-caiboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl> 
5 hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl}-amide; 

68. N- { l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pyrrol^ 
caibonyl]-butyl} -4-trifluoromethoxy-ben2amide; 

10 69. 5-Pyridin-2-yl-tbiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l -carbonyl]-butyl} -amide; 

70. 4-Difluoromethoxy-N- { 1 -[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-caAonyl]-butyl}-benzamide; 

15 

71. N-{l-[6-oxo-4-(pyridme-2-s\^ 
carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 

72. Naphthalene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
20 sulfonyl)hexahydro-pyi^^ 

73. Quinoline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sidfonyl)-hexahydro-pyirolo[3,2-6]pynrole- 1 -carbonyl]-butyl> -amide; 

25 74. Benzo[b]thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine- 
2-sulfonyl)-hexahydro-pyrro^ 

75. Benzofuran-2-carboxylic acid {3-methyM-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)4iexahydro-pyrro^^ 

30 

76. Biphenyl-4-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sidfonyl)-hexahydro-pyro^ 

77. 4-ter^Butyl-N-{3-methyl-^^ 

35 pyrrolo[3,2-Z?]pyn-ole-l-carbonyl]-butyl}-benzamide; 

78. 4-Dimefhylamino-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3>2-&]py^ 

40 79. 7-Methoxy-benzofuran-2-cafboxylic acid {3-methyl- 1 -[6-oxo-4-(l -oxy- 
pyridine-2-sulfonyl)-hexahy^ 
amide; 

80. {3-Methyl-l-[6-oxo-4-(l-oxy-pyridm^ 
45 6]pyrrole- 1 -carbonyl]-butyl} -carbamic acid benzyl ester, 
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81. 5-Methoxy-benzoiuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridine-2-sulfonyl)-hexahydro-pyirolo[3^-fc]pyrrole-l -carbonyl]-butyl} - 

amide; 

5 82. Thieno[3 A-i>]1biophene-2-caiboxylic acid {3-methyl-l -[6-oxo-4-(l-oxy- 
pyridme-2-sulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -caibonyl]-butyl } - 

amide; 

83. 3-Methyl-benzofuran-2-caiboxylic acid {3-methyl-l -[6-oxo-4-(l -oxy- 
10 pyridme-2-sulfonyl)-hexahydro-py^ 
amide; 

84. Quinoxaline-2-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)-hexahydro-pyirolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-amide; 

15 ... 

85. Benzo[l,3]dioxole-5-carboxylicacid {3-methyl-l-[6-oxo-4-(l-oxy-pyndine- 

2-sulfonyl)-hexahydro-pyn^olo[3>fc]pyrrole-l-caiboriyl]-butyl}-amide; 

86. Quinoline-6-carboxylic acid {3-methyl-l -[6-oxo-4-(l-oxy-pyridine-2- 
20 sulfonyl>hexabydro-pyn-olo[3,2-Z>]pynx)le-l-carbonyl]-butyl}-amide; 

87. Furan-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
bexahydro-pynx>lo[3^-fc]pyn-ole-l-caibonyl]-butyl}-amide; 

25 88. Tbiophene-2-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)-hexahydro-pyjrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-amide; 

89. N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyri<ime-2-sulfonyl)-hexahy<ko-pyrrolo[3,2- 
^]pyirole-l-carbonyl]-butyl}-4-trifluoromemyl-beiizamide; 

30 

90. Furan-3-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l -caibonyl]-butyl}-amide; 

91 . Thiophene-3-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
35 sulfonyl)-hexahydro-pyirolo[3,2-Z?]pyrrole-l-carbonyl]-butyl}-amide; 

92. N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyridme-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-carbonyl]-butyl}-4-phenoxy-benzamide; 

40 93.N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyridme-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-4-(4-memyl-piperazin-l-yl)-benzamide; 

94. 4-Methyl-N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyiTolo[3,2-*]pyrrole-l-carbonyl]-butyl}-benzamide; 

45 

95. 4-Methoxy-N- {3-methyl-l-[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-*]pyrrole-l-carbonyl]-butyl>-benzamide; 
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96. 4-Isopropyl-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3^-A]pyixole-l-caibonyl]-butyl}-ba32ainide; 

97. N- {3-Methyl-l-[6-oxcMl-(l-oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3^- 
5 i]pyrrole- 1 -carbonyl]-butyl} -4-vinyl-benzamide; 

98. 4-^dazol-l-yl-N-{3-methyl-l-[6<>xo^(lK>xy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pym>le-l-<^onyl]-butyl}-beii2amide; 

10 99. N- {3-Methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3 ,2- 
6]pyrrole-l-carbonyl]-butyl}^thiophen-2-yl-benzainide; 

100. N- {3-Metbyl-l-[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyirolo[3,2-6]pyrrole-l-caibonyl]-butyl}-4^xazol-5-yl-benzainide; 

15 

101. 5-Phenyl-thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridine-2-sulfonyl)-hexahydrcKpyrrolo[3,2-b]pyrrole-l -carbonyl]-butyl} - 
amide; 

20 102. N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyridm^ 
pyn:olo[3>b]pyrrole-l-caroonyl]-b^^ 

103. 5-Pyridin-2-yl-thiophene-2-cafboxylic add {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridme-2-sulfonyl)-hexahydro-pyrrolo[3,2-£>]pyrrole- 1 -carbonyl]-butyl} - 

25 amide; 

104. 4-IMfluoromemoxy-N-{3-memyl-l-[6-oxo^(l-oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-i>]pyrrole-l -carbonyl]-butyl> -benzamide; 

30 105. N-{3-Memyl-l-[6-oxo^<l-oxy-pyri(line-2-sulfonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole- 1 -caibonyl]-butyl> -4-moipholin-4-yl-benzamide; 

106. Naphthalene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)hexahydro-pyrrolo[3,2-i>]pyrrole-l -carbonyl]-butyl} -amide; 

35 

1 07. Quinoline-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -amide; 

108. Benzo[b]thioph«ie-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2- 
40 sulfonyl)-hexahydro-pyn:olo[3,2-6]pyn-ole-l-carbonyl]-butyl}-amide; 

109. Benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-amide; 

45 110. Biphenyl-4-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl} -amide; 
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111. 4-ft?r/-Butyl-N- { 1 - [6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pynx)l©-l-carbonyl]-butyl}-ben2anu 

1 12. 4-Dimethylamino-N- (1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl>hexahydro- 
5 pyrrolo[3;2-fc]pym>le-l-c^ 

113. 7-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3^-fc]pyirole-l -caibonyl]-butyl} -amide; 

10 114. { l-[6-oxo-4-(l -oxy-pyridine-2-s^ 

1 -carbonyl] -butyl } -carbamic acid benzyl ester; 

115. 5-Methoxy--benzofuran-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-2- 
sidfonyl)-hex^ydro-pyrroFlo[3,2-£>]pyrrole-l -caibonyl]-butyl} -amide; 

15 

116. Thieno[3,2-6]thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyi)-hexahydro-py^ 

1 17. 3-Methyl-benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2- 
20 sulfonyl)-hexahydro-pyrrolo[3,2-t]pyrrole-l -carbonyl]-butyl}-amide; 

118. Quinoxaline-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2-sxilfonyl)- 
hexahydro-pyrrolo[3,2-fc]py^ 

25 119. Benzo[l,3]dioxole-5-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrro^^ 

120. Quinoline-6-cafboxylic acrid {l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
hexahydro-pyiroIo[3,2-fc]pyrrole-l -carbonyl]-butyl}-amide; 

30 

121. Furan-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)- 
hexahydxo-pyrrolo[3,2-fc]pyiro^ 

122. Thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
35 hexahydro-pyrrolo[3,2-fc]pyn^ 

123. N-{l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
£>]pyrrole-l -carbonyVJ-butyl} -4-trifluoromethyl-benzamide; 

40 124. Furan-3-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-i>]pyrrole-l -carbonyl]-butyl} -amide; 

1 25 . Thiophene-3-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l-carbonyl]-butyl}-amide; 

45 

1 26. N- { 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-carbonyl]-butyl}-4-phenoxy-benzamide; 
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127. N- { 1 -[6-oxo-4-(l ^xy-pyridine-2-sulfonyl)-hexahydro-pyrroIo[3 ,2- 
6]pyrrole- 1 -carbonyl]-butyi} -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

128. 4-Methyl-N-{l-[6-oxo-4-(l-oxy-pyri^ 

5 pyrrolo[3£-£]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

129. 4-Methoxy-N-{l-[6-oxo^(l^xy-^ 
pyn-olo[3,2-A]pyrrole-l-carbonyl]-butyl}-benzamide; 

10 130. 4-Isopropyl-N-{l-[6-oxo-4-(l-oxy-p^ 

pyrrolo[3,2-£ jpyrrole- 1 -carbonyl]-butyl} -benzamide; 

131. N- { 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfony^ 
&]pyrrole- 1 -caibonyl]-butyl} -4-vinyl-benzamide; 

15 

1 32. 4-Imidazol-l-yl-N- { l-[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyiTolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzaim 

133. N- { 1 -[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)-hexahydro-pyn-olo[3,2- 
20 ^pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

1 34. N- { 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}^oxazol-5-yl-benzamide; 

25 135. 5-Phenyl-thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-2^ 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -amide; 

1 36. N- { 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-butyl} -4-trifluoromethoxy-benzamide; 

137. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine- 
2-sulfonyl)--hexahydro-pyrrolo[3,2-b]pyrrole-l -caibonyl] -butyl} -amide; 

138. 4-Difluoromethoxy-N- { l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)- 
35 hexahy(ko-pyrrolo[3,2-fc]pyro^ 

1 39. N- { 1 -[6-oxo-4-(l K>xy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonylj-butyl} -4-morpholin-4-yl-benzamide; 

40 140. Naphthalene-2-carboxylic acid {3-methyM-[6-oxo-4-(pyridine-3- 
sulfony^hexahydro-pyrroloIS^-blpyrrole-l -carbonyl]-butyl> -amide; 

141 . Quinoline-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-£>]pyrrole- 1 -carbonyl]-butyl} -amide; 

45 

142. Benzo[b]thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-3- 
s\ilfonyl)-hexahydro-pyrrolo[3,2-Z>]pyrrole-l -carbonyl]-butyl} -amide; 
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143. Benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-3- 
sulfonyl>hexahydro-pyrrolo[3,2^ 

144. Biphenyl-4-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pynx)lo[3^-6]pyixole-l-caitonyl]-butyl}-amide; 

145. 4-tert-Butyl-N-{3-methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3^-6]pyrrole-l-caibonyl]-butyl}-benzamide; 

1 46. 4-Dimethylamino-N- {3-metbyl-l -[6-oxo-r4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pynx>le-l-caibonyl]-butyl>-benzamide; 

147. 7-Methoxy-benzofiiran-2-carboxylicacid {3-methyl- l-[6-oxo-4-(pyridine- 
3-sulfonyi)-hexahydro-pyrrolo[3,2-£>]pyrrole-l-caibonyl]-butyl}-amide^ 

148. {3-Methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydix>-pyrrolo[3,2- 
£»]pyrrole-l-carbonyl]-butyl}-carbamic acid benzyl ester; 

149. 5-Metlioxy-benzofuran-2-carboxylicacid {3-methyl-l-[6-oxo-4-(pyridine- 
3-sulfonyl)-hexahydro-pyrrolo[3,2-i>]pyrrole-l-carbonyl]-butyl^ 

150. ThienoCS^-ijthiophene^-carboxylicacid {3-methyl-l-[6-oxo-4- 
(pyridine-3-smfonyl)-hexahydro-p^ 

amide; 

151. 3-Methyl-benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyn^olo[3^-6]pyrrole-l-carbonyl]-butyl}-anu 

1 52. Quinoxaline-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydK)-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 

153. Benzo[l,3]dioxole-5-carboxylicacid {3-methyl-l-[6-oxo-4-(pyridine-3- 
smfonyl)-hexahydro-pyrrolo[3>6]pyrrole-l-carbonyl]-butyl}-amide; 

1 54. Qumoline-6-carboxyhc acid {3-methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3^-ft]pyrrole-l-carbonyl]-butyl}-amide; 

155. Furan-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-3-svdfonyl)- 
hexahydro-pyrrolo[3^-*]pyrrole- 1 -carbonyl]-butyl} -amide; 

1 56. Tbiophene-2-carboxylic acid {3-mefhyl-l-[6-oxo-4-(pyridine-3-sulfonyl> 
hexahydro-pyrrolo[3,2-*]pyrrole-l-carbonyl]-butyl}-amide; 

1 57. N- {3-Methyl-l -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
£>]pyrrole-l-carbonyl]-butyl}-4-trifluoromemyl-benzamide; 

158. Furan-3-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-^]pyrrole-l-carbonyl]-butyl}-amide; 
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159. Thiophene-3-carboxylic acid {3-methyl-l-[6^xo^-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-amide; 

5 160. N- {3-Methyl-l -[6-oxo-4-(pyridine-3-sidfonyl)-hexahydro-pyrro 
£>]pyrrole-l -carbonyl]-butyl}-4-phenoxy-benzamide; 

161. N-{3-Methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro 
6]pyrrole- 1 -caibonyl]-butyl} -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

10 

162. 4-Methyl-N-{3-methyl-l-[6-oxo 
pyrrolotS^-fclpyn-ole-l-carbonyll-buty^-beiizamide; 

163. 4-Methoxy-N- {3-me^yl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
1 5 pyrrolo[3,2-fe]pyrrole-l-caAonyl]-butyl}-benzamide; 

1 64. 4-Isopropyl-N- {3-methyl-l -[6^xo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-i>]pyrrole-l -caibonyl]-butyl} -benzamide; 

20 165. N- {3-Methyl-l -[6-oxo-4-(pyridine-3-sulfonyl)^ 
6]pyrrole-l -carbonylj-butyl} -4-vinyl-benzamide; 

1 66. 4-Imidazol-l -yl-N- {3-methyl-l -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyiro^ 

25 

167. N- {3-Methyl-l -[6-oxo-4-(pyridine-3-sxdfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l -carbonyl] -butyl} -4-thiophen-2-yl-benzamide; 

1 68. N- {3-MethyM -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
30 Z>]pyrrole-l -carbonyl]-butyl} -4-oxazol-5-yl-benzamide; 

1 69. 5-Phenyl-tWophene-2-caiboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl} -amide; 

35 1 70. N- {3-Methyl-l -[6-oxo-4-(pyridme-3-sxilfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-4-trifluoromethoxy-benzamide; 

171. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4- 
(pyri<Mne-3-sulfonyl)-te^^ 

40 amide; 

1 72. 4-Difluoromethoxy-N- {3-methyl- 1 -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3^-Z7]pyrrole- 1 -carbonyl]-butyl } -benzamide; 

45 173. N- {3-Methyl-l -[6-oxo-4-(pyridine-3-sxilfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl] -butyl } -4-morpholin-4-yl-benzamide; 
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1 74. Naphthalene-2-caiboxylic add { 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)hexahydro-p>orolo[3,2-fe]p)wole-l-carbonyl]-butyl}-ainide; 

175. Quinoline-2-caiboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl}-amide; 

1 76. Benzo[b]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-fr]pyn-ole-l-caibonyl]-butyl}-amide; 

1 77. Benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl>- 
hexahydro-pyrrolo[3^-i>]pyrrole-l-carbonyl]-butyl}-amide; 

178. Biphenyl-4-catboxylic acid {l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pynolo[3,2-6]pyrrole-l-carbonyl]-butyl}-ataide; 

179. 4-?ert-Butyl-N-{l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3^- 
fr]pyrrole- 1 -caibonyl]-butyl} -benzamide; 

180. 4-Dimethylamino-N-{l-[c^xo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

181. 7-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-fr]pyrrole-l -carbonyl]-butyl} -amide; 

1 82. {1 -[6-oxo-4-(pyridme-3-svdfonyl)-hexahydro-pyrrolo[3,2-i>]pyrrole- 1- 
carbonyl]-butyl} -carbamic acid bemzyl ester; 

1 83. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-aim 

1 84. Thieno[3^-fe]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3^-6]pyrrole-i -carbonyl]-butyl) -amide; 

185. 3-Methyl-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl>- 
hexahydro-pyrrol6[3>6]pym)le-l-carbonyl]-butyl}-amide; 

186. Quinoxaline-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexabydro-pyrrolo[3 ,2-2>]pyrrole- 1 -carbonyl]-butyl} -amide; 

1 87. Benzo[l ,3]dioxole-5-carboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)~ 
hexahydro-pyiTolo[3,2-6]pyrrole-l-carbonyl]-butyl}-amide; 

188. Quinoline-6-carboxylic acid {l-[6-oxo-4-(pyridine-3-sidfonyl)-hexabydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl}-amide; 

1 89. Furan-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-£j]pyrrole-l-carbonyl]-butyl}-amide; 



WO 2004/007501 PCT/GB2003/002957 



-126- 

1 90. Thiophene-2-caiboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3;2-fc]py^ 

191 . N-{l-[6-oxcn4-(pyridine-3-s\ilfonyl)-hexahydro-^ 
5 carbonyl]-butyl} -4-trifluoromethyl-benzamide; 

192. Furan-3-carboxylic acid {l-[6-oxo-4-(pyridine-3-s\ilfonj4)-hexahydro- 
pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -amide; 

10 193. Thiophene-3-caiboxylic acid { 1 -[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-f>]pyrrole-l -caibonyl]-butyl} -amide; 

194. . N-{l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyirolo[3,2 
carbonyl]-butyl} -4-phenoxy-benzamide; 

15 

195. N- { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-h^^ 1 - 
carbonyl] -butyl } -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

1 96. 4-Methyl-N- { 1 -[6-oxo-4-(pyridine-3-siilfonyl)-hexahydro-pyrrolo[3,2- 
20 6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

197. 4-Methoxy-N-{l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-py^ 
6]pyrrole-l -carbonyl]-butyl> -benzamide; 

25 198. 4-Isopropyl-N- { 1 -[6-oxo-4-(pyridine-3-s^fonyl)-hexahydro-pyrrolo[3^- 
6]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 99. N- { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-h^^ 1 - 
carbonyl]-butyl} -4-vinyl-benzamide; 

30 

200. 4-Imidazol- 1 -yl-N- { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-caAonyl]-butyl}-benzatiiide; 

201 . N- { 1 -[6-oxo-4-(pyridme-3-sulfonyl)^ 
35 carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

202. N- { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-hex^ 1 - 
carbonyl]-butyl} -4-oxaz61-5-yl-benzamide; 

40 203. 5-Phenyl-thiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahy(fro-pyixolo[3,2-fc]p^ 

204. N- { 1 -[6-oxo^-(pyridine-3-sulfonyl)-h^^ 1 - 
carbonyl]-butyl} -4-trifluoromethoxy-benzamide; 

45 

205. 5-Pyridin-2-yl-thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-Z?]pyrrole- 1 -carbonyl]-butyl> -amide; 
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206* 4-Difluoromethoxy-N-{l-[6-o^ 

pym>lo[3£-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

207. N- { 1 -[6-oxo-4-(pyridine-3-sulfonyl)-he 1 - 
caibonyl]-butyl} -4-moipholin-4-yl-benzamide; 

208. Naphthalene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l -oxy-pyridine-3- 
sulfonyl)hexahydro-pynxrio[3,2-^ 

209. Quinoline-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrroto^ 

210. Benzo[b]thiophene-2-carboxylic acid {3-methyM-[6-oxo-4-(l-oxy- 
pyridine-3 -sulfonyl)-hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-butyl } - 
amide; 

21 1 . Benzofuran-2-caiboxylic acid {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-3 - 
sulfonyl)-hexahydro-pyrrolo[3£^^ 

212. Biphenyl-4-carboxylic acid {3-methyl-l -[6-oxo-4-(l -oxy-pyridine-3 - 
sulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl} -amide; . 

213. 4-ter*-Butyl-N- {3-methyl-l -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l -caibonyl]-butyl} -benzamide; 

214. 4-Dimethylamino-N- {3-methyl-l -[6-6xo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-i>]pyrrole-l -carbonyl]-butyl} -benzamide; 

215. 7-Methoxy-benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l-oxy- 
pyridine-3-s*dfonyl)-hexahycfro-py^^ 

amide; 

216. {3 -Methyl- 1 -[6-oxo-4-(l -oxy-pyridine-3-siilfonyl)-hexahydro-pyirolo[3,2- 
fe]pyrrole-l-carbonyl3-butyl}-carbaniic acid benzyl ester, 

217. S-Methoxy-benzofuran-2-caiboxylic acid {3-methyl- l-[6-oxo-4-(l-oxy- 
pyridine-3-sulfonyl)-hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-butyl} - 
amide; 

218. Thieno[3,2-6]thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l-oxy- 
pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2-Z7]pyrrole- 1 -carbonyl] -butyl} - 
amide; 

219. 3-Methyl-benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l-oxy- 
pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2-i]pyixol^ 

amide; 
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220. Quinoxaline-2-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl>hexahydro-pyrrolo[3^-i>]pyrrole-l-<^onyl]-butyl}-amide; 

221 . Benzo[l,3]dioxole-5-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridme-3-sulfonyl)-hexahydio-pyr^ 

amide; 

222. Quinoline-6-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3^-Z>]pyrrole-l-carbonyl]-butyl} -amide; 

223. Furan-2-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-i»]pyiTole-l-carbonyl3-butyl}-amide; 

224. Thiophene-2-carboxyUc acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3>i)]pyn:ole-l-carbonyl]-butyl}-amide; 

225. N- {3-Methyl-l -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 

" pyrrolo[3^-6]pyrrole-l-catbonyl]-butyl}-4-trifluoromethyl-benzamide; 

226. Furan-3-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyn-olo[3>fc]pyrrole-l-carbonyl]-butyl}-amide; 

227. Thiophene-3-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonylVhexahydro-pyrrolo[3,2-fc]pyrrole-l-caibonyl]-butyl}-anude; 

228. N-{3-Methyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-4-phenoxy-benzamide; 

229. N- {3-Methyl-l-[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyn:olo[3>i>]pyrrole-l-carbonyl]-buty^^ 

benzamide; 

230. 4-Methyl-N- {3-methyl-l -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6tey^ ol ^ 1 -^ bon y 1 > bu ^ 1 )" beMan ^ de; 

231. 4-Methoxy-N-{3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

232. 4-Isopropyl-N-{3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3^-63pyrrole-l-caTbonyl]-butyl}-benzamide; 

233. N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro- 
pyn-olo[3,2-6]pyitole-l-carbonyl]-butyl}-4-vmyl-benzamide; 

234. 4-Imidazol-l-yl-N-{3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-benzamide; 
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235 . N- {3-Methyl- l-[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyn:ole-l-caibonyl^ 

236. N- {3-Methyl-l -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-c^onyi]-^^ 

237. 5-Phenyl-thiophene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-( 1 -oxy- 
pyridine-3-sulfonyl)-hexahy^ 

amide; 

238. N-{3-Methyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydr^ 
pyrrolo[3,2-fc]pyrrole-l-caibonyl]-^ 



239. 5-Pyridin-2-yl-thiopheae-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
15 pyridine-3-sulfonyl)-hexahy<to^ 
amide; 



240. 4-Difluoromethoxy-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pynx>lo[3,2-fc]pyrrole^^ 

241. N-{3-Methyl-l-[6-oxo-4-(l-oxy-pyridine-3^ 
pyrrolo[3^-fc]pyrrole- 1 -carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 



242. Naphthalene-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3- 
25 sulfonyl)hexahydro-pyrro^ 

243 . Quinoline-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3 -sulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l-caibonyl]-butyl}-amide; 

30 244. Benzo[b]thiophene-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl} -amide; 



245. Benzofuran-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3 -sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l -caibonyl]-butyl} -amide; 

246. Biphenyl-4-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-Z7]pyrrole-l-caibonyl]-butyl}-am^ 

247. 4-^r/-Butyl-N-{l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro- 
40 pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl}-benzamide; 

248. 4-Dimethylamino-N- { 1 -[6-oxo-4-( 1 -oxy-pyridine-3 -sulfonyl)-hexahydro- 
pyrrolo[3^-fc]pyrrole-l-carbonyl]-butyl}-benzamide; 

45 249. 7-Methoxy-benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -amide; 
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250. { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfony^ 
l-carbonyl]-butyl}-carbamic acid benzyl ester, 

25 1 . 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrro^ 

252. Thieno[3^-^]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3- 
s^fonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l -caibonyl]-butyl} -amide; 

253. 3-Methyl-benzofuran-2-carboxylic acid { l-[6-oxo-4-(l -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -amide; 

254. Quinoxaline-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-c^ 

255. Benzo[l,3]dioxole-5-carboxyiicacid {l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo^ 

256. Quinoline-6-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-amide; 

257. Furan-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-caibonyl]-bxit>4 

258. Thiophene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 

259. N- { 1 -[6-oxo-4-(l -oxy-pyricUne-3-sulfonyl)-hexahydro-pyrrolo[3^- 
6]pyrrole- 1 -carbonyl]-butyl} -4-trifluoromethyl-benzamide; 

260. Furan-3-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-caibonyl]-butyl}-amide; 

261. Thiophene-3-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3^-6]pyrrole-l-c^onyl]-butyl}-ainide; 

262. N- { l-[6-oxo-4-(l-oxy-pyridine-3-sulfon^ 
£>]pyrrole- 1 -carbonyl]-butyl } -4-phenoxy-benzamide; 

263. N-{l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-caibonyl]-butyl}-4-(4-methyl-piperazin-^ 

264. 4-Methyl-N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzainide; 

265. 4-Methoxy-N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl}-benzamide; 
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266. 4-Isopropyl-N- { l-[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

267. N- { l-[6-oxo^(l -oxy-pyridine-3-sulfonyl)-hexahydro-p>rrolo[3^- 
6]pyrrole- 1 -carbonyl]-butyl} -4-vinyl-benzamide; 

268 . 4-Imidazol-l -yl-N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-btrtyl} ^benzamide; 

269. N- { 1 -[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro«-pyrrolo[3 5 2- 
&]pyrrole-l -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

270. N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-4-oxazol-5-yl-benzamide; 

271. 5-Phenyl-thiophene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3- 
s\dfonyl)-hexahydro-pyrroto^ 

272. N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sidfonyl)rhexahydro-pyir 
ft]pyrrole-l-carbonyl]-butyl}-4-^^ 

273. 5-Pyridin-2-yl-thiophene-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine- 
3-sulfonyl)-hexahy<ko-pynrolo[^^^ 

274. 4-Difluoromethoxy-N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrro^ 

275. N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sxdfonyl)-liexaliydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-4-morpholin-4-yl-benzamide; 

276. Naphthalene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2^ 
carbonyl)hexahy<fro-pyrrolo[3,2^ 

277. Quinoline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-carbonyl)« 
hexahy(ko-pyrrolo[3,2-fe]pyrrole-l-catbonyl]-butyl}-amide; 

278. Benzo[b]thiophene-2-carboxylic acid {3 -methyl- l-[6-oxo-4-(pyridine-2^ 
carbonyl)-hexahydro-pyrro^ 

279. Benzofuran-2-carboxylic acid {3-methyi- 1 -[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pynrolo[3,2-£^^ 

280. Biphenyl-4-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyiTolo[3,2-Z>]pyrrole-l -carbonyl]-butyl} -amide; 

28 1 . 4-tert-Butyl-N- {3-methyl-l -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-£>]pyrrole-l-carbonyl]-butyl}-benzamide; 
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282. 4-Dimethylamino-N- {3-methyl- 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -caibonyl]-butyl} -benzamide; 

283. 7-Methoxy-benzofuran-2-caxboxylic acid {3-methyl- l-[6-oxch4-(pyridine- 
5 2-carbonyl)-hexahydro-pyrrdlo[3,2-^^ 

284. {3-Methyl- 1 -[6-oxo-4-(pyridine-2-caibonyl>^ 
Z?]pyrrole- 1 -carbonyl]-butyl} -carbamic acid benzyl ester; 

10 285. 5-Methoxy-benzofuran-2-caiboxylic acid {3 -methyl- 1 -[6-oxo-4-(pyridine- 
2-(^u*onyl)-hexahydro-pyrrolo[3^2-6]pyrrole-l -carbonyl]-butyl} -amide; 

286. Thieno[3,2-6]ttaophene-2-caiboxylic acid {3-methyl-l -[6-oxo-4- 
(pyridme-2-<^bonyl)-hexahydro^ 

15 amide; 

287. 3-Methyl-benzofiiran-2-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyirblo^ 

20 288. Quinoxaline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-fcft^ 

289. Benzo[l,3]dioxole-5-caiboxylic acid {3-meth>d-l-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-Z>fr 

25 

290. Quinoline-6-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-6]pyirole-l-carbonyl]-butyl} 

291. Furan-2-carboxylic acid {3-inethyl-l-[6-oxo-4-(pyridine-2-carbonyl)- 
30 hexahydro-pyrrolo[3,2-£>]pyrrole-l -cafbonyl]-butyl} -amide; 

292. Thiophene-2-carboxylic acid (3-methyl-l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l -carbonyl]-butyl} -amide; 

35 293. N- {3-Methyl-l-[6-oxo-4-(pyridme-2- 

6]pyrrole- 1 -caibonyl]-butyl} -4-trifluoromethyl-benzamide; 

294. Furan-3-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyiTolo[3,2-6]pyrrole-l-carbonyl]-butyl}-amide; 

40 

295. Thiophene-3-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridine-2-carbonyl)- ' 
hexahydro-pynrolo[3,2-fc]pyirole-l-cart)onyl]-butyl}-amide^ 

296. N- {3-Methyl- l-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3^- 
45 fc]pyrrole- 1 -carbonyl]-butyl} -4-phenoxy-benzamide; 

297. N- {3-Methyl- l-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -rabonyl] -butyl} -4-^ 
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298. 4-Methyl-N- {3-methyl- 1 -[6^xcH4-(pyridine-2-carbonyl)-hexahydrch- 
pyirolo[3^-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

299. 4-Methoxy-N-{3-methyl-l-[6-oxo-4-(pyridine-2-caib 
pyrrolo[3^-fe]pyrrole-l -caibonyl]-butyl } -benzamide; 

300. 4-Isopropyl-N- {3-methyl- 1 -[6-oxo-4-(pyridine-2-cart)onyl)-hexahydro- 
pyrrolo[3,2-f>]pyrrole-l -caibonyl]-butyl} -benzamide; 

301. N-{3-Methyl-l-[6-oxo-4-(pyridine-2-c^^ 
6]pyrrole-l -carbonj4]-butyl}-4-vinyl-benzamide; 

302. 4-Imidazol-l-yl-N-{3-methyM^ 
hexahydro-pyrrolo[3,2-fe]pyrrole-l -carbonyl]-butyl} -benzamide; 

303. N- {3-Methyl-l -[6-oxo-4-(pyridine-2-carbonyl)-hexahydrcHpyrrolo[3,2- 
6]pyrrole-l -carbonyl]-butyl} -4-tibiophen-2-yl-benzamide; 

304. N- {3-Methyl-l -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3,2- 
6]pym>le-l-caibonyl]-butyl}-4-oxazol-5-yl-benzainide; 

305. 5-Phenyl-thiophene-2-caiboxylic acid {3-methyl- 1- [6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrro^ 

306. N-{3-Mefoyl-l-[6-oxo-4-(pyridine-2-c^ 
£>]pyrrole-l-carbonyl]-butyl}-4-triiQuoromethoxy-benzamide; 

307. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {3-methyl- l-[6-oxo-4- 
(pyridine-2-carbonyl)-hexahydro^ 

amide; 

308. 4-Difluoromethoxy-N- {3-methyl- 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

309. N- {3-Methyl-l -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3,2- 
Z>]pyrrole-l -carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 

310. Naphthalene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2- 
cafbonyl)hexahydro-p3aTolo[3,2-&]pyrrole- 1 -carbonyl]-butyl} -amide; 

311. Quinoline-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-^]pyrrole- 1 -carbonyl]-butyl} -amide; 

312. Benzo[b]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l -carbonyl]-butyl} -amide; 
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313. Benzofiiran-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl] -butyl } -amide; 

314. Biphenyl-4-caiboxylic acid { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-c^onyl]-butyl}-amide; 

315. 4-terf-Butyl-N- { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3 
fcjpyrrole- 1 -carbonyl]-butyl} -benzamide; 

316. 4-Dimethylamino-N- { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-benzamide; 

317. 7-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2- 
caibonyl)-hexahydro-pynolo[3,2^ 

318. {1 -[6-oxo-4-(pyridme-2-<^bon^ 
carbonyl]-butyl} -carbamic acid benzyl ester; 

319. 5-Methoxy-benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyro^ 

320. Thieno[3,2-6]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2- 
carbonyl)-hexahy(ko-pynx>loP^ 

32 1 . 3-Methyl-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyixolo[^^ 

322. Quinoxaline-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyn-olo[3,2-6]pyrrole-l-carbonyl]-butyl}-ainide; 

323. Benzo[l,3]dioxole-5-carboxylic acid {l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l -carbonyl]-butyl} -amide; 

324. Quinoline-6-carboxylic acid {l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl] -butyl} -amide; 

325. Furan-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 

326. Thiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 

327. N-{l-[6-oxo-4-(pyridme-2^ 
carbonyl]-butyl} -4-trifluoromethyl-benzamide; 

328. Furan-3-carboxylic acid {l-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3^-6]pyrrole-l-carbonyl]-butyl}-ainide; 
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329. Thiophene-3-carboxylic acid { 1 -[6-oxo-4-(pyridine-2-carbonyi)- 
hexahydro-pyrrolo[3£-6]pyrrole-^ 

330. N-{ 1 -[6-oxo-4-(pyridine-2-carb^ 1 - 
5 carbonyl]-butyl} -4-phenoxy-benzamide; 

331 . N- { 1 -[6-oxo-4-(pyridine-2-caibon^^ 1 - 
caibonyl]-butyl}-4-(4-methy^ 

10 332. 4-Methyl-N- { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pynx)lo[3,2- 
6]pyrrole-l-carbonyl]-butyl}-benzamide; 

333 . 4-Methoxy-N- { 1 -[6K>xo-4-(pyridine-2-caibonyl>hexahydro-pyrrolo[3,2- 
6]pyrrole-l -carbonyl]-butyl}-benzamide; 

15 

334. 4-Isopropyl-N-{l-[6-oxo-4-(pyrid^ 
6]pyrrole-l -caibonyl]-butyl} -benzamide; 

335. N-{l-[6-oxo-4-(pyridine-2-caft^ 
20 carbonyl]-butyl} -4-vinyl-benzamide; 

336. 4-Imidazol-l -yl-N- { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-£>]pyrrole-l -caibonyl]-butyl} -benzamide; 

25 337. N- {l-[6-oxo-4-(pyridme-2-carb^ 

caxbonyl]-butyl}^thiophen-2-yl-benzamide; 

338. N-{l-[6-oxo-4-(pyridme-2-^^ 
carbonyl]-butyl} -4-oxazol-5-yl-benzamide; 

30 

339. 5-Phenyl-tbiophene-2-carboxylic acid { 1 -[6~oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-fr^ 

340. N- { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3 5 2-6]pyrrole- 1 - 
35 c^bonyl]-butyl}-4-trifluoromethoxy-benzamide; 

341 . 5-Pyridin-2-yl-thiophene-2-caiboxylic acid { 1 -[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyirolo[3^ 

40 342. 4-Difluoromethoxy-N- { 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl} -benzamide; 

343 . N- { 1 -[6-oxo-4-(pyridine-2-caibonyl)-hexah^^ 1 - 
carbonyl]-btrtyl} -4-morpholin-4-yl-benzamide; 

45 

344. Naphthalene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)hexahydro-pyrrolo^ 
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345. Quinoline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-6]pynole-l-caibonyl]-bu^}-ainide; 

346. Benzo[b]thiophene-2-caiboxylicacid {3-methyl-l -[6-oxo-4-(2-pyridin-3- 
yl-acetyl)-hexahydio-pyrrolo[3,2-6]pyn-ole-l-carbonyl]-butyl}-amide; 

347. Benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyrrolo[3^-fc]pyn-ole-l-caibonyl]-butyl}-amide; 

348. Biphenyl-4-caiboxylic acid {3-methyl-l -[6-oxo-4-(2-pyridin-3-yl-acetyl> 
hexahydro«pyiTolo[3,2-i>]pyiTole-l-caibonyl]-bu^ 

349. 4-terf-Butyl-N- {3-methyl-l -[6-oxo-4-(2-p3^dinO-yl-acetyl>hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -benzamide; 

350. 4-Dimethylamino-N- {3-methyl-l -[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
.hexahydro-pyrrolotS^-^pyrrole-l -carbonyl]-butyl} -benzamide; 

351. 7-Methoxy-benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(2- 
pyridm-3-yl-acetyl)-hexah^ 

amide; 

352. {3-Methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-py^ 
&]pyrrole-l -carbonyl]-butyl}-carbamic acid benzyl ester; 

353. 5-Methoxy-benzofuran-2-caiboxylic acid {3-methyl-l-[6-oxo-4-(2- 
pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3 5 2-^]pyrrole 1 -carbonyl] -butyl }- 
amide; 

354. Thieno[3,2-fc]thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(2- 
pyridin-3-yl-acetyl)-hexahy^ 

amide; 

355. 3-Methyl-benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(2-pyridin- 
3-yl-acetyl)-hexahydro-p>*^ 

356. Quinoxaline-2-carboxylic acid {3-methyl-l -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -amide; 

357. Benzo[l,3]dioxole-5-carboxylic acid {3-methyl-l-[6-oxo-4-(2-pyridin-3- 
yl-acetyl)-hexahydro-pyrrolo[3 ,2-Z>]pyrrole-l -carbonyl]-butyl} -amide; 

358. Quinoline-6-carboxylic acid {3-methyl- 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahycfro-pyrrolo[3,2-fc]pyrrd^ 

359. Furan-2-carboxylic acid {3-me%l-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-fc]p>^^ 
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360. Tbiophene-2-caiboxylicacid {3-methyl-l-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyirolo[3>fc]pyn-ole-l-c^onyl]-butyl}-amide; 

361. N-{3-Methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l -carbonyl]-butyl}-4-trifluoromethyl-benzamide; 

362. Furan-3-carboxylic acid {3-methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-amide; 

363. Thiophene-3-carboxylic acid {3-methyl-l-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydio-pym)lo[3^-fc]pyrrole-l-carbonyl]-butyl}-amide; 

364. N- {3-Methyl-l -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pym)lo[3^- 
fc]pyrrole- 1 -catbonyl]-butyl}-4-pheBOxy-benzamide; 

365. N- {3-Methyl-l -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3 > 2- 
fc]pyrrole-l-caibonyl]-butyl}-4-(4-methyl-pipeM^-l-yl)-benzainide; 

366. 4-Methyl-N- {3-methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-benzamide; 

367. 4-Methoxy-N-{3-methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolo[3^-6]pyrrole-l-caibonyl]-butyl}-benzamide; 

368. 4-Isopropyl-N- {3-methyl-l -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolo[3,2-ft]py^ole-l-carbonyl]-butyl}-benzamide; 

369. N-{3-Methyl-l-[6-oxo-4-(2-pyridiii-3-yl-acetyl)-hexahydro-pyrrolo[3,2- 
6]pyiTole-l-carbonyl]-butyl}-4-vinyl-benzamide; 

370. 4-Imidazol-l-yl-N-{3-methyl-l-[6-oxo-4-(2-pyndin-3-yl-acetyl)- 
hexahy<ko-pyrrolo[3,2-6]pyrrole-l-caibonyl]-bufyl}-benzamide; 

371. N-{3-Methyl-l-[6-oxo-4-(2-pyridm-3-yl-acetyl)-hexahydro-pyrrolo[3,2- 
i]pyirole-l-caibonyl]-butyl}-4-tMophen-2-yl-benzainide; 

372. N-{3-Methyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-butyl} -4-oxazol-5-yl-benzamide; 

373. 5.phenyl-tbiophene-2-carboxylicacid {3-methyl-l-[6-oxo-4-(2-pyridin-3- 
yl-acetyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl> -amide; 

374. N- {3-Methyl- 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3 ) 2- 
fc]pyirole-l -carbonyl]-butyl} -4-trifluoromethoxy-beozamide; 

375. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(2- 
pyridm-3-yl-acetyl)-hexahydro-pyirolo[3,2-fe]pyrTole-l-caibonyl]-butyl}- 

' amide; 
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376. 4-Muoromethoxy-N-{3-me^ 
hexahydro-pyrrolo[3,2-£te 

5 377. N-{3-Me(hyl-l-[6-oxo-4-(2-pyridi^ 
Z>]pyn-ole-l -carbon^ 

378. Naphthalene-2-caiboxylic acid {l-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)hexahydro-pyn^ 

10 

379. Quinoline-2-carboxylic acid (l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyiTolo[3,2-^]pyrrole-l-carbonyl]-butyl}-amide; 

380. Benzo[b]thiopheae-2-carboxylic acid { l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
1 5 hexahydro-pyrrolo[3,2-£]pyirole- 1 -carbonyl]-butyl } -amide; 

381. Benzofuran-2-carboxylic acid {l-[6-oxo-4-(2-pyridin-3-yl-acetyl>- 
hexahydro-pyrrolo[3£-6]pyn^ 

20 382. Biphenyl-4-carboxylic acid (l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyn:olo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -amide; 

3 83 . 4-terf-Butyl-N- { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolo[3,2-A]pyrrole-l-c^onyl3-butyl}-benzamide; 

25 

384. 4-Dimethylamino-N- { 1 -[6-oxo-4-(2-pyridin-3 -yl-acetyl)-hexahydro- 
pyrrolo[3,2-ft]pyrrole-l -carbonyl]-butyl} -benzamide; 

385. 7-Methoxy-benzofuran-2-carboxylic acid {l-[6-oxo-4-(2-pyridin-3-yl- 
30 acetyl)-hexahydro-pyrrolo[3,2-6]py^^ 

386. { 1 -[6-oxo-4-(2-pyridm-3-yl-acetyl>^ 1 - 
carbonyl] -butyl } -carbamic acid benzyl ester; 

35 3 87. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyrrolo[3,2-^]pyn-ole-l-carbonyl]-butyl}-aim 

388. Thieno[3,2-fc]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pynolo[3,2-fc]py^^ 

40 

389. 3-Methyl-benzofuran-2-carboxylic acid { 1 - [6- oxo-4-(2-pyridin-3 -yl- 
acetyl)-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -caibonyl]-butyl} -amide; 

390. Quinoxaline-2-carboxylic acid {l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
45 hexahydro-pyn-olo[3^-Z?]pyrrole-l-c^bonyl]-butyl}-amide; 

391 . Benzo[l ,3]dioxole-5-carboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3 5 2-6]pyrrole-l-carbonyl]-butyl}-ainide; 
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392. Quinoline-6-carboxylic acid { 1 -[6K>xch4-(2-pyridin-3->d-acetyl)- 
hexahydro-pym>lo[3,2-*]pyrrole-l -<^rbonyl]-butyl}-amide; 

393. Furan-2-carboxylic acid { 1 •[6^xo^(2-pyridin-3-yl-acetyi>hexahydro- 
pyn^lotS^^pyn^le-l-caibonyll-butylj-amide; 

394. Thiophene-2-carboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-&]pyrrole- 1 -caibonyl]-butyl} -amide; 

395. N- { 1 -[6-oxo-4-(2-pyridin-3-yl-a^ 1 - 
carbonyl]-butyl} -4-trifluoromethyl-benzamide; 

396. Furan-3-carboxylic acid {l-[6-oxo^(2-pyridin-3-yl-acetyi)-hexahydro- 
pyrrolo[3 5 2-i>]pyrrole- 1 -carbonyl]-butyl} -amide; 

397. Thiophene-3-carboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-£]py^ 

398. N- { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3,2 1 - 
carbonyl]-butyl} -4-phenoxy-benzamide; 

399. N- { 1 46-oxo-4-(2-pyridin-3-yl-acetyl>te 1 - 
carbonyl]-butyl} -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

400. 4-Methyl-N-{l-[6-oxo-4-(2-py^ 
&]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

401. 4-Methoxy-N-{l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-p 
£]pyrrole- 1 -carbonyl] -butyl } -benzamide; 

402. 4-Isopropyl-N- { 1 -[6-oxo-4-(2-pyridin-3-yl-ac^tyl)-hexahydro-pyrrolo[3,2- 
£]pyrrole- 1 -carbonyl] -butyl } -benzamide; 

403 . N- { 1 -[6-oxo-4-(2-p3oidin-3-yl-acetyl)-hexahydro-pyrrolo[3 ,2-£]pyrrole- 1 - 
carbonyl] -butyl } -4-vinyl-benzamide; 

404. 4-Imidazol-l -yl-N- { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole-l -carbonyl]-butyl} -benzamide; 

405. N- { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyixolo[3^ 
carbonyi]-butyl} -4-thiophen-2-yl-benzamide; 

406. N- { 1 -[6-oxo-4-(2-pyridm-3-yl-^^ - 
carbonyi]-butyl} -4-oxazol-5-yl-benzamide; 

407. 5-Phenyl-thiophene-2-carboxylic acid {l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pynx>lo[3;2-6]py^ 



WO 2004/007501 



PCT/GB2003/002957 



10 



-140- 



408. N- { l-[6-oxo-4-(2-pyridm-3-^ 
carbonyl]-butyl} -4-trifluoromethoxy-bexizamide; 

409. 5-Pyridin-2-yl-tbiophene-2-caiboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahy<fro-pyrrolo[3;2-£>te 

410. 4-Difluoromethoxy-N- { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-benzamide; 

411. N- { l-[6-oxo-4-(2-pyridm-3-yl-ac 
carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 



412. Naphthalene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-2- 
15 ylmethanesulfonyl)h^^ 

amide; 

413. Quinoline-2-caiboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexah^ 1 -carbonyl]-butyl} - 

20 amide; 

414. Benzo[b]thiophene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-py^ 

amide; 

25 

41 5. Benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl} - 
amide; 

30 416. Biphenyl-4-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-te^ 
amide; 

417. 4-tert-Butyl-N- {3-methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
35 hexahydro-pyrrolo[3,2-i]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

418. 4-Dimethylamino-N- {3-methyl- l-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-Z>]pyrrole- 1 -carbonylj-butyl } - 
benzamide; 

40 

419. 7-Methoxy-benzofuran-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin- 
2-ylmethanesulfonyl)-hexahydro-p^ 

amide; 

45 420. {3-Methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesxilfonyl)-hexahydro- 
pyn-olo[3,2-fc]pyirole-l-carb6nyl]-butyl}-carbamic acid benzyl ester; 
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421. 5-Methoxy-benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin- 
2-yimethanesulfonyl>hexahydro^^ 
amide; 

5 422. Thienop^-felthiophene^-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin- 
2-ylmethanesulfonyl)-hexahyd^^ 
amide; 

423. 3-Methyl-benzofuran-2-cart)oxylic acid {3-methyl-l -[6-oxo-4-(pyridin-2- 
10 ylmethanesulfonyl>hexahydro^ 

amide; 

424. Quinoxaline-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin-2- 
yhnethanesulfonyl)-hexaty 

15 amide; 

425. Benzo[l,3]dioxole-5-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-^^^ 

amide; 

20 

426. Quinoline-6-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin-2- 
ylmethanes^fonyl)-hexahydro-pyrrolo[3,2-*]pyirole^l -cart>onyl]-butyl} - 
amide; 

25 427. Furan-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin-2- 
ylmethanes*dfonyl)-hexah^ 
amide; 

428. Thiophene-2-caiboxylic acid {3-methyl-l-[6-ox6-4-(pyridin-2- 
30 ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-i]pyrrole-l -carbonyl]-butyl} - 

amide; 



35 



429. N- {3 -Methyl- 1 -[6-oxo-4-(pyridin-^^ 
pyrrolo[3,2-fc]pyrrole-l-c^ 

430. Furan-3-caiboxylic acid {3-methyl-l -[6-oxo-4-(pyridin-2- 
ylme1hanesidfonyl)-hexah^ 

amide; 

40 43 1 . Thiophene-3-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-2- 

ylme1hanesulfonyl)-hexahydro-pyrrolo[3,2-i>]pyrrole- 1 -carbonyl]-butyl } - 
amide; 

432. N-{3-Methyl-l-[6-oxo-4-(pyri^ 
45 pyrrolo[3^-fc]pym>le-l-carbonyl]-butyl}-4-phenoxy-benza^ 
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433. N- {3-Methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanes\^^^ 
pyrrolo[3,2-&]pyrrole- 1 -carbonyl]-butyi} -4-(4-methyl-piperazin-l -yl)- 
benzamide; 

434. 4-Methyl-N- {3-methyl- 1 -[6-oxo-4-(pyridin-2-ybnethanesulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

435. 4-Methoxy-N- {3-methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pynx>lo[3;2-Z>]pyiro^ 

436. 4-Isopropyl-N- {3-methyl-l -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l -carbonyl]-butyl} -benzamide; 

437. N- {3-Methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanes\ilfonyl)-hexahyck 
pyrrolo[3,2-6]pyrrole- 1 -caibonyl]-butyi} -4-vinyl-benzamide; 

438. 4-Imidazol-l-yl-N-{3-m^ 
hexahydro-pyrrolo[3,2-&]pyiro^ 

439. N- {3-Methyl- 1 «[6-oxo-4-(pyridin-2-ylmetihanesulfonyl)-hexahydro- 
pyiTolo[3,2-&]pyrrole-l-carbony^^^^ 

440. N- {3-Methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesxilfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-caibonyl]-butyl}^oxazol-5-yl-benzan^ 

441. 5-Phenyl-thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-2- 
ylmethanesulfo^ 

amide; 

442. N- {3-Methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro- 
pynrolo[3,2-fc]pyirole-l-caA 

443 . 5-Pyridin-2-yl-thiophene-2-caiboxylic acid {3-methyl-l -[6-oxo-4- 
(pyridin-2«ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]- 
butyl} -amide; 

444. 4-Difluoromethoxy-N- {3-methyl-l -[6-oxo-4-(pyridin-2- 
ylmethanesidfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl}- 
beozamide; 

445. N- {3-Methyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesxilfonyl)-hexahydro- 
pyirolo[3,2-6]pynx>le-l-ca^ 

446. Naphthalene-2-caiboxylic acid {l-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)hexahydro-pyrrolo[3 ,2-£]pyrrole- 1 -carbonyl]-butyl} - 
amide; 
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447. Quinoline-2-cafboxylic acid { 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl>- 
hexahydro-pyrrolo[3>t]pyrrole-l-carbonyl]-butyl}-amide; 

448. Benzo[b]tbiophene-2-carboxylic acid { l-[6-oxo-4-(pyridin-2- 
ytae&anesulfonyl)-hexahydr^ 

amide; 

449. Benzofuxan-2-carboxylic acid {l-[6-oxo-4-(pyridin-2-ylmetbanesulfonyl)- 
bexabydro-pym)lo[3,2-fc]pynx)le-l-carbonyl3-butyl}-amide; 

450. Biphenyl-4-carboxylic acid {l-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexabydro-pyn^lo[3>fr]pyn:ole-l-caibonyl]-butyl}-ainide; 

45 1 . 4-terf-Butyl-N- { 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-i]pyrrole-l-caibonyl]-butyl}-benzamide; 

452. 4-Dimetbylamino-N- { 1 -[6-oxo-4-(pyridin-2-ybnetbanesulfonyl)- 
hexahydro-pyrrolo[3,2-fr]pyrrole-l -carbonyl]-butyl} -benzamide; 

453 . 7-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-2- 
ylmemanesulfonylj-hexahydro-py^^ 

amide; 

454. {1 -[6-oxo-4-(pyridm-2-ymiemanesulfonyl)-hexahydro-pyrrolo[3,2^ 
fc]pyrrole-l-carbonyl]-butyl}-carbamic acid benzyl ester; 

455. 5-Methoxy-benzofuran-2-carboxylic acid { l-[6-oxo-4-(pyridin-2- 
ylmemanesulfonyl)-hexahydro-py^ 

amide; 

456. Tbieno[3^-£>]thiophene-2-carboxylicacid {l-[6-oxo-4-(pyridin-2- 
ybiiemanesmfonyl)-hexahydro-pyn-olo[3,2-fe]pyirole-l-carbonyl]-butyl}- 

amide; 

457. 3-Methyl-benzofuran-2-carboxylicacid {l-[6-oxo-4-(pyridin-2- 
ylmemanestdfonyl)-hexahydro-pyn-olo[3,2-&]pyirole-l-carbonyl]-butyl}- 

• amide; 

458. Quinoxaline-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-2- 
ylmemanes;Ufonyl)-hexahydro-pyrrolo[3,2-£>]pyn-ole-l-carbonyl]-butyl}- 

amide; 

459. Benzof 1 ,3]dioxole-5-carboxylic acid { 1 -[6-oxo-4-(pyridin-2- 
ylmetbimesirifonyl)-hexahydK>-py^ 

amide; 

460. Quinoline-6-carboxyUc acid {l-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pym)lo[3^-6]pyrrole-l-carbonyl]-butyl}-amide; 
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461. Furan-2-carboxyiic acid { 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pynx)lo[3>ft]pyn-ole-l-carbonyl]-butyl}-amide; 

5 462. Thiophene-2-caiboxylic acid {l-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-i>]pynole-l-carbonyl]-butyl}-amide; 

463. N-{l-[6-oxo-4-(pyridin-2-ylmethanesvdfonyl>hexahydro-pyrro 
fc]pyirole-l -carbonyl]-butyl} -4-trifluoromethyl-benzamide; 

10 

464. Furan-3-carboxylic acid { 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyirolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-amide; 

465. Thiopbene-3-caiboxylic acid { 1 -[6-oxo-4-(pyridin-2-yhnethanesulfonyl)- 
15 hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -caibonyl]-butyl} -amide; 

466. N-{l-[6-oxo-4-(pyridm-2-ylmethanesulfonyl)-hexahydro-pyi^ 
fc]pyrrole-l -cafbonyl]-butyl} -4-phenoxy-benzamide; 

20 467. N-{l-[6-oxo-4-(pyridm-2-ylmethanesidfonyl)-hexahydro-pyiTolo[3,2- 
Z>]pyiiole-l-carbonyl]-butyl}-4-(4-methyl-piperazm-l-yl>benzamide; 

468. 4-Metbyl-N-{l-[6-oxo-4-(pyridm-2-ylmethanesulfonyl)-hexahydro- 
pyirolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-benzamide; 

25 

469. 4-Methoxy-N-{l-[6-oxo-4-(pyridin-2-yImethanesulfonyl)-bexahydro- 
pyrrolo[3,2-fe]pyn-ole-l-carbonyl]-butyl}-benzamide; 

470. 4-Isopropyl-N-{l-[6-oxo-4-(pyridin-2-ymiethanesulfonyl)-hexahydro- 
30 pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl} -benzamide; 

47 1 . N- { 1 -[6-oxo-4-(p>ddm-2-ylmethanesidfonyl)-hexahydro-pyrrolo[3,2- 
fc]pyirole- 1 -carbonyl]-butyl} -4-vinyl-benzamide; 

35 472. 4-Imidazol- 1 -yl-N- { 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyn-olo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

473. N-{ l-[6-oxo-4-(pyri(un-2-ymiemanesulfonyl)-hexahydro-pyrrolo[3,2- 
fc]pyirole- 1 -carbonylj-butyl} -4-tbiophen-2-yl-benzamide; 

40 

474. N- { l-[6-oxo-4-(pyridm-2-yhnemanesidfonyl)-bexahydro-pyrrolo[3,2- 
i]pyrrole-l-carbonyl]-butyl}-4-oxazol-5-yl-benzamide; 

475. 5-Phenyl-tbiophene-2-carboxylicacid { 1 -[6-oxo-4-(pyridin-2- 

45 ylmemanesulfonyl)-hexahydro-pyn-olo[3,2-A]pyrrole- 1 -carbonyl]-butyl} - 

amide; 



-145- 

476. N- { l-[6-oxo-4-(pyridin-2-yimethanesulfony^^ 
fc]pyrrole- 1 -caibonyl] -butyl } -4-trifluoromethoxy-benzamide; 

477. 5-Pyridin-2-yl-thiophene-2-caxboxylic acid {l-[6-oxo-4-(pyridin-2- 
y!methanesulfonyl)-hexahydro-py^ 

amide; 

478. 4-Difluoromethoxy-N- { 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

479. N-{l-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro 
6]pyrrole- 1 -carbonyl]-butyl } -4-moipholin-4-yl-benzamide; 

480. Naphthalene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)hexahydro-pj^^ 

amide; 

48 1 . Quinoline-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-py^ 

amide; 

482. Benzo[b]thiophene-2-caiboxylic acid {3-methyl- l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro^ 

amide; 

483. Benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyirolo[3,2-^]pyrrole-l-caA 
amide; 

484. Biphenyl-4-carboxylic acid {3-methyl- l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyro^ 

amide; 

485. 4-te^Butyl-N- {3-methyl- l-[6-oxo-^ 
hexahydro-pyrrolo[3 ,2-fe]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

486. 4-Dimethylamino-N- {3-methyl- 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-^^ 

benzamide; 

487. 7-Methoxy-benzofuran-2-carboxylic acid {3-methyl- 1 -[6K)xo-4-(pyridin- 
3-ylmethanesulfonyl)-hexahy^ 

amide; 

488. {3-Methyl-l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-Z>]pyn-ole-l-caibonyl]-butyl}-carbamic acid benzyl ester; 
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489. 5-Methoxy-beiizoftiran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin- 
3-ylmethanesulfonyl)-hex^ 1 -caibonyl]-butyl} - 

amide; 

5 490. Thieno[3^-fc]thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(pyridin- 
3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]p 
amide; 

491 . 3-Methyl-benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-3- 
1 0 ylmethanesxilfonyl)-hexahydro-pyrrolo[3,2-fc]pyrro - 

amide; ( 

492. Quinoxaline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-*]p 

15 amide; 

493. Benzo[l,3]dioxole-5-carboxylic acid {3-methyH-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahy&^ 

amide; 

20 

494. Quinoline-6-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro^^ 

amide; 

25 495. Furan-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hex^^^ 
amide; 

496. Thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-3- 
30 ylmethanesidfonyl)-hexa^ 
amide; 



35 



497. N-{3-Methyl-l-[6-oxo-4-(pyridm 
pyrrolo[3,2-Z>]pyrrole-l-caibo^ 

498. Furan-3-carboxylic acid {3-methyl-l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro^^ 

amide; 

40 499. Thiophene-3-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexah^^ 
amide; 

500. N-{3-Methyl-l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahy 
45 P yrrolo[3,2-fc]pyrrole-l-caibonyl]-butyl}-4-phenoxy 



WO 2004/007501 PCT/GB2003/002957 

-147- . 

501 . N- {3-Methyl-l-[6-oxo^-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyirolo[3>i>]pynole-l-caibonyl]-b^^ 
benzamide; 

i 502. 4-Methyl-N-{3-methyl-l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pytrolo[3^-fc]pyrrole-l -caibonyl]-butyl) -benzamide; 

503. 4-Memoxy-N-{3-methyl-l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3^-i>]pyrrole-l -carbonyl]-butyl} -benzamide; 

504. 4-Isopropyl-N-{3-memyl-l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyirolo[3,2-fc]pyrrole-l-caibonyl]-butyl}-benzamide; 

505. N-{3-Memyl-l-[6-oxo-4-(pyridm-3-ylmethanesulfonyl)-liexahydro- 
1 5 pyrrolo[3 5 2-%yrrole-l -carbonyl]-butyl> -4-vinyl-benzamide; 

506. 4-Imidazol-l -yl-N- {3-methyi-l-[6-oxo-4-(pyridin-3-ylmethanesulfonyi)- 
hexahydro-pyrrolo[3^-Z>]pyrrole-l -caibonyl]-butyl} -benzamide; 

20 507. N-{3-Mefeyl-l-[6-oxo-4-(pyridin-3-ybnethanesulfonyl)-hexahydro- 
pyrrolo[3,2-&]pyiTole-l -caibonyl]-butyi} -4-thiophen-2-yl-benzamide; 



10 



25 



508. N- {3-Methyl-l -[6-oxo-4-(pyridin-3-ylmethanesvilfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -caibonyl]-butyl} -4-oxazol-5-yl-benzamide; 

509. 5-Phenyl-thiophene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-(pyridin-3- 
ymietb^esulfonyl)-hexahydro-pyirolo[3,2-fe]pyrrole-l-carbonyl]-butyl}- 

amide; 

30 510. N- {3-Methyl- 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -4-trifluoromethoxy-benzamide; 

51 1 . 5-Pyridin-2-yl-thiophene-2-carboxylic acid {3-methyl- l-[6-oxo-4- 
(pyridm-3-ylmemanesulfonyl)-hexahydro-pyn-olo[3,2-6]pyrrole-l-ca^ 

35 butyl>-amide; 

5 1 2. 4-Difluoromethoxy-N- {3-methyl- 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyiTolo[3,2-fe]pyrrole-l-caibonyl]-butyl}- 

benzamide; 

40 

513. N- {3 -Methyl- 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
pynrolo[3,2-6]pyrrole-l-<^bonyl]-butyl}-4-morpholin-4-yl-benzamide; 

514. Naphthalene-2-caiboxylic acid {l-[6-oxo-4-(pyridin-3- 

45 ylmethanesulfonyl)hexahydro-pyrrolo[3,2-£>]pynole-l -carbonyl]-butyl}- 

amide; 
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515. Quinoline-2-carboxyiic acid { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyI)- 
hexahydro-pyrrolo[3 >2-6]pyrrole- 1 -carbbnyl] -butyl } -amide; 

516. Benzo[b]thiophene-2-caiboxylic acid { 1 -[6-oxo-4-(pyridin-3- 
5 ylmethanesulfoa^)-hexahydro-pyiro 

amide; 

517. Benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3^-fc]pyrrole-l-carbonyl]-butyl}-amide; 

10 

518. Biphenyl-4-caiboxylic acid { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-caibonyl]-butyl}-ainide; 

519. 4-terf-Butyl-N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
1 5 pyrrolo[3 ^-fe]pyrrole-l-carbonyl]-butyl} -benzamide; 

520. 4-Dimethylamino-N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-butyl} -benzamide; . ' 

20 521. 7-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridin>3- 
ylmethanesulWyl)-hexahydro-p^ 
amide; 

522. { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro-pyff 
25 &]pyrrole- 1 -carbonyl]-butyl} -carbamic acid benzyl ester; 

523 . 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-3« 
ylmethanesulfbnyl)-hexahydro-^^ 

* amide; 

30 

524. Thieno[3,2-6]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-py^ 

amide; 

35 525. 3-Methyl-benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyiro^ 
amide; 

526. Quinoxaline-2-carboxylic acid {l-[6-oxo-4-(pyridin-3- 
40 ybmethanes\rifonyl)-hexahydro-p^^ 

amide; 

527. Benzof 1 ,3]dioxole-5-carboxylic acid { 1 -[6-oxo-4-(pyridin-3- 
ylmethanesirifonyl)-hexahydro-pyrro^^ 

45 amide; 

528. Quinoline-6-caiboxylic acid {l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-anude; 
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40 



-149- 



529. Furan-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-3-ylmethanesiilfonyl)- 
hexahydro-pynrolo[3£-6]pyro^ 

530. Thiophene-2-carboxylic acid {l-[6-oxo-4-(pyridin-3-ylmethanesiilfonyl)- 
hexahyd^pyrrolo[3^-6]pyrrole-l -cari>onyl]-butyl} -amide; 

531. N- { 1 -[6-oxo-4-(pyridm-3-ylm^ 
£]pyrrole-l-carbonyl]-butyl}-4-^ 

532. Furan-3-carboxylic acid {l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 



533. Thiophene-3-carboxylic acid { 1 -[6-oxo-4-(pyridin-3-ylmethanesiilfonyl)- 
15 hexahydix>-pyrrolo[3,2-2>]py^^ • 

534. N- { l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-h^ 
6]pyrrole- 1 -carbonyl]-butyl} -4-phenoxy-benzamide; 

20 535 . N-{l-[6-oxo-4-(pyridm-3-ylmeto 
6]pyrrole-l-carbonyl]-butyl}-4-(4^^ 



536. 4-Methyl-N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesxilfonyl)-hexahydro- 
pyrrolo[3^-fc]pyrrole-l-carbonyl]-butyl}-benzamide; 

537. 4-Methoxy-N- { 1 -[6-oxo^(pyridin-3-ylmetbanesidfonyl)-hexahydro- 
pyrrolo[3£-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 



538. 4-Isopropyl-N-{l-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-h^ 
30 pym>lo[3,2-£>]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

539. N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesidfony 
6]pyrrole-l-carbonyl]-biityl}-4-vinyl-benzainide; 

3 5 540. 4-Imidazol- 1 -yl-N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesiilfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l -caibonyl]-butyl} -benzamide; 



541 . N- { 1 -[6-oxo-4-(pyridin-3-ybnethanesulfonyl)-hexahydro-pyrrob 
6]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

542. N- { l-[6-oxo-4-(pyridm-3-ylmetha^ 
fe]pyrrole^-carbonyl]-biityl}-4-oxazol-5-yl-benzamide; 



543. 5-Phenyl-thiophene-2-cafboxylic acid { 1 -[6-oxo-4-(pyridin-3- 
45 ylmethane^fonyl)-hexahydro-pyro^ 
amide; 
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544. N-{ 1 -[6-oxo^(p>«din-3-ylmethanesulfonyl>hexahydr(>-pyrrolo[3,2- 
d]pyrrole-l -carbonyl]-butyl} -4-trifluoromethoxy-benzamide; 

545. 5-Pyridin-2-yl-thiophene-2-caiboxylic acid { 1 -[6-oxo-4-(pyridin-3- 
ymiettemesulfonyl)-hexahydro-py^ 

amide; 

546. 4-Difluoromethoxy-N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyirolo[3,2-6]pyrrole-l -catbonyl]-butyl> -benzamide; 

547. N-{ l-[6-oxo-4-(pyri(im-3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l -carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 

548. Naphthalene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)hexahydro-pyirolo[3,2-i>]pyiTole- 1 -carbonyl]-butyl } - 
amide; 

549. Quinoline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ybiiethanesvilfonyl)-bexahydro-pyrrolo[3,2-i>]pyrrole-l -carbonyl]-butyl} - 
amide; 

550. Benzo[b]thiophene-2-carboxylicacid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridm-2-ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-fc]pyn:ole-l-caro 

butyl}-amide; 

551. Benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmetltfmesmfonyl)-hexabydro-py^ 

amide; 

552. Biphenyl-4-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-i>]pyrrole-l-carbonyl]-butyl}- 

amide; 

553. 4-tert-Butyl-N-{3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-pyn^ 

benzamide; 

554. 4-Dimemylamino-N-{3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-bexahy(lro-pyrrolo[3,2-6]pyrrole-l -carbonyl] -butyl} - 
benzamide; 

555. 7-Memoxy-benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridm-2-ylmemanesmfonyl)-h^^ 

butyl} -amide; 

556. {3-Memyl-l-[6-oxo-4-(l-oxy-pyridm-2-ylme 
pyrrolo[3,2-6]pyirole-l-carbonyl]-butyl}-caibamic acid benzyl ester, 
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557. 5-Methoxy-benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l -oxy- 
pyridin-2-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrol^ 
butyl}-amide; 

558. Thieno[3^-6]thiophene-2-catboxylic acid {3 -methyl- 1 -[6-oxo-4-( 1 -oxy- 
pyridin-2-ylmeflianesvdfonyl)-hexahydro-pyrrolo[3,2-d]pyrro 

butyl} -amide; 

559. 3-Methyl-benzofuran-2-catboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridm-2-ylmetbanesmfonyl)-hexahyd^ 

butyl} -amide; 

560. Quinoxaline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-buty^ 

amide; 

561 . Benzo[l,3]dioxole-5-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridm-2-ylmethanesulfonyl)-hexahydro^^ 

butyl} -amide; 

562. Quinoline-6-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-bu^ 

amide; 

563. Furan-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydK>-py^ 

amide; 

564. Tbiophene-2-carboxylic acid {3-memyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl>hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -caibbnyl]-butyl}- 
amide; 

565. N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyiTole-l-carbonyl]-butyl}-4-Mfluoromemyl-benzainide; 

566. Furan-3-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesarifonyl)-hexahydj^ 

amide; 

567. Tbiophene-3-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemane^fonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}^ 

amide; 

568. N-{3-Memyl-l-[6-oxo-4-(l-oxy-pyridm-2-ylmemanesulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyn:ole-l-caibonyl]-butyl}-4-phenoxy-benzamide; 
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569. N- {3-Methyl-l-[6-oxo^(l-oxy-pyridin-2-ylmethanesu^ 
pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-butyi} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

570. 4-Methyl-N- {3-methyl-l -[6-oxo-4-(l -oxy-pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyn-olo[3,2-fc]pyirole-l-caibonyl]-butyl}-be 

571. 4-Methoxy-N- {3-methyl-l -[6-oxo-4-( 1 -oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro^ 

benzamide; 

572. 4-Isopropyl-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-^^ 

benzamide; 

573. N-{3-Methyl-l-[6-oxo-4-(l-oxy^ 
pyrrolo[3,2-6]pynx>le-l-carbonyl>^ 

574. 4-Imidazol-l -yl-N- {3-methyl-l -[6-oxo-4-(l -oxy-pyridin-2- 
ylmethanesidfonyl)-h^^ 

benzamide; 

575. N-{3-Methyl-l-[6-oxo-4-(l-oxy-py^ 
pyrrolo[3,2-fe]pyirole-l-caibon^^^ 

576. N- {3-Methyl-l -[6-oxo-4-(l -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyirolo[3£-&3pynx)le-l-c^^ 

577. 5-Phenyl-thiophene-2-caiboxylic acid {3-methyl- 1 -[6-oxo-4-( 1 -oxy- 
pyridin-2-ylmethanesulfony^ 1 -carbonyl]- 
butyl} -amide; 

578. N-{3-Methyl-l-[6-oxo-4-(l-oxy-p^ 
pyrrolo[3;2-6]pyrrole-l-carbony^ 

579. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {3-methyl- 1 -[6-oxo-4-( 1 -oxy- 
pyridin-2-ylmethanesulfonyl)-te 

* butyl} -amide; 

580. 4-Difluoromethoxy-N-{3-methyM 
ybnethanesulfonyl)-hexahydro-pyrrolo[3,2-Z?]pyrrole-l-carbony 

benzamide; 

581. N-{3-Methyl-l-[6-oxo-4-(l-ox^ 
pyirolo[3,2-£>]pyrrole-l-carb^ 
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582. Naphthalene-2-caiboxylic acid {l-[6-oxo-4-(l-oxy-pyridih-2- 
ylmethanesulfonyl)hexahydro-pyn^^ 

amide; 

583. Quinoline-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3^-£>]pyrrole-l -carbonyl]-butyl} - 
amide; 

584. Benzo[b]tbiophene-2-carboxylicacid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ytaiethanesulfonyl)-hexahydro-pytrolo[3^-6]pyrrole-l Tcarbonyl]-butyl} - 
amide; 

585. Benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyirolo[3^-6]pyrrole-l-carbonyl]-butyl}- 

amide; 

586. Biphenyl-4-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesvdfonyl)-hexahydrc-pyiTolo[3,2-fc]pynole-l-carbonyl]-butyl}- 

amide; 

587. 4-fert-Butyl-N-{l-[6-oxo-4-(l-oxy-pyridin-2-yhnethanesxilfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyirole-l-carbonyl]-butyl}-benzamide; 

588. 4-Dimemylammo-N-{l-[6-oxo-4-(l-oxy-pyridm-2-yimethanesulfo 
hexahydro-pyrrolo[3,2-i>]pyrrole-l-carbonyl]-butyl}-benzamide; 

589. 7-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-2- 
yrnietb^esulfonyl)-hexahydro-pyirolo[3,2-6]pyrrole-l-carbonyl]-butyl}- 

amide; 

590. {l-[6-oxo-4-(l-oxy-pyridin-2-y]me&anesidfonyl)-hexahydro-pyirolo[3,2- 
fc]pyrrole-l-carbonyl]-butyl}-carbamic acid benzyl ester, 

591 . 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl> - 
amide; 

592. Tbieno[3,2-6]tniophene-2-caiboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmetbimesulfonyl)-hexahydro-pytt^^ 

amide; 

593. 3-Methyl-benzofcan-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-2- 
ymiethanesulfonyl)-hexahydro-pyrrolo[3 ,2-Z>]pyrrole- 1 -carbonyl]-butyl}- 
amide; 

594. Quinoxaline-2-carboxylic acid { 1 -[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyn^ 

amide; 
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595. Benzo[l,3]diQxole-5-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridin-2- 
ylmetbanesulfonyl)-hexahydro-py^^ 

amide; 

596. Quinoline-6-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridin-2- 
ylmethanesulfonylHiexa^ 

amide; 

597. Furan-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin«2- 
ylmethanesulfonyl)-hexahydro^ 

amide; 

598. Thiophene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-2- 
ylmethanesulfonyl)4iexahydro-p^ 

amide; 

599. N- { 1 -[6-oxo-4-( 1 K)xy-pyridin-2-ylmetiianesulfonyl>hexahydrcH 
pyrrolo[3,2-fr]pyrrole-l-c^ 

600. Furan-3-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)4iex^ 

amide; 

601 . Thiophene-3-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ytaethanesulfonyl^ 

amide; 

602. N- { 1 -[6-oxo-4-( i -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-butyl} -4-phenoxy-benzamide; 

603 . N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-2-ylmethanesulfo 
pyrrolo[3,2-2>]pyrrole- 1 -carbonyl]-butyl} -4-(4-methyl-piperazin-l-yl)- 
benzamide; 

604. 4-Methyl-N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl] -butyl} -benzamide; 

605. 4-Methoxy-N-{l-[6K)xo^(l^xy-pyridin-2-ylmethanesulfon^ 
hexahydro-pyrrolo[3,2-fc]pyiTO^^^^ 

606. 4-Isopropyl-N- { 1 -[6-oxo^-(l ^xy-pyridin-2~ylmethanesulfonyl)- 
hexahydro-pyrrolo[3;2-&]pyrrol^^ 

607. N- { 1 -[6-oxo^-(l -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -4-vinyl-benzamide; 
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608 . 4-Imidazol-l-yi-N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-2-ylmethanesulfonyl)- 
hexahydio-pynolo[3,2-fe]pyrrole-l -carbonyl]-butyl> -benzamide; 

609. N- { 1 -[6-oxo-4-(l -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
5 pynolo[3,2-fc]pynole-l-carbonyl]-butyl}-4-tMophen-2-yl-benzainide; 

61 0. N- { l-[6-oxo-4-(l -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3i-i>]pyrrole-l-c^onyl]-butyl}-4-oxazol-5-yl-bemamide; 

10 611. 5-Phenyl-tbiophene-2-caiboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-pyn^ 
amide; 

612. N-{l-[6-oxo-4-(l-oxy-pyridm-2-ylmethanesulfonyl)-hexahydro- 

15 p yrrolo[3,2-fr]pyrrole-l-carbonyl]-butyl}-4-trifluoromethoxy-benzamide; 

613. 5-Pyridin-2-yl-tbiophene-2-carboxylicacid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ym iemanesulfonyl)-hexahydro-py^ 

amide; 

20 

614. 4^Difluoromethoxy-N-{l-[6-oxo-4-(l-oxy-pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl} -benzamide; 

615. N- { l-[6-oxo-4-(l -oxy-pyridin-2-ylmemanesulfonyl)-hexahydro- 
25 P yrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-4-morpholm-4-yl-benzamide; 

616. Naphthalene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmemanesulfonyl)hexahydro-pyrrolo[3^-fe]pyrrole-l-caibonyl]-butyl}- 

amide; 

30 v 

617. Quinoline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridm-3- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}- 

amide; 

35 618. Benzo[b3tbiophene-2-carboxylicacid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridm-3-ylmemanesidfonyl)-hexahydro-pym)lo[3 s 2-fc]pyirole-l-ca^ 

butyl}-amide; 

619. Benzofiiran-2-caiboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
40 ylmethanesidfonyl)-hexahydro-pyrrolo[3 ,2-Z>]pyrrole- 1 -carbonyl] -butyl} - 

amide; 

620. Biphenyl-4-carboxylic acid {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridin-3- 
yb3iemanesulfonyl)-hexahydro-pyrrolo[3^-6]pyiTole-l-carbonyl]-butyl}- 

45 amide; 
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62 1 . 4-terr-Butyl-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]p 
benzamide; 

622. 4-Dimethylamino-N- {3-methyl-l-[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrroto^ 
benzamide; 

623. 7-Methoxy-benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-( 1 -oxy- 
pyridin-3-ylmethanesulfonyl)-hexahy 
butyl} -amide; 

624. {3-Methyl-l-[6-oxo^(l-oxy-pyri 
pyrrolo[3,2-fe]pyrrole-l-caibonyl]-butyl}-carbamic acid benzyl ester; 

625. 5-Methoxy-benzofuran-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l -oxy- 
pyridm-3-yimethanesulfon 
butyl} -amide; 

626. Thieno[3 ,2-6]thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-( 1 -oxy- 
pyridin-3-ylmethanesulfonyl>^ 
butyl} -amide; 

627. 3-Methyl-benzofuran-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridin-3-ylmethanesulfonyl>^ 1 -carbonyl]- 
butyl} -amide; 

628. Quinoxaline-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-Z?]pyrrole-l-carb 
amide; 

629. Benzo[l,3]dioxole-5-carboxylic acid {3-methyl-l -[6-oxo-4-( 1 -oxy- 
pyridin-3-ylmethanesulfonyl)^ 1 -carbonyl] 
butyl} -amide; 

630. Quinoline-6-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro^ 
amide; 

631. Furan-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanestdfonyl)-hexahydro-py^ 
amide; 

632. Thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesirifonyl)-hexahydro-py^ 1 -carbonyl]-butyl} - 
amide; 
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633. N-{3-MethyM-[6-oxo-4-(l-^ 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -4-trifluorometh5d-benzamide; 

634. Furan-3-carboxylic acid {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
5 ylmethanesulfonyl)-hexahydro-pyrro^ 

amide; 

635. Thiophene-3-carboxyiic acid {3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-^^ 

10 amide; 

636. N-{3-Methyl-l-[6-oxo^-(l-oxy-pyri^ 
pyrrolo[3£-Z>]pynole-l-caA^ 

15 637. N-{3-Methyl-l-[6-oxo-4-(l-oxy-pyri^^ 

pyrrolo[3,2-6]pyrrole-l -caibonyl]-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

638. 4-Methyl-N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesulfonyl)- 
20 hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

639. 4-Methoxy-N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmethanesulfonyl)^ 

benzamide; 

25 

640. 4-Isopropyl-N-{3-methyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro^^ 

benzamide; 

30 641. N-{3-Methyl-l-[6-oxo-4-(l-oxy-py^ 

pyrrolo[3 ,2-&]pyrrole- 1 -carbonyl]-butyl} -4-vinyl-benzamide; 

642. 4-Imidazol-l-yl-N-{3-methyM^ 
ylmethanesxrifonyl)-hexahydro^ 

35 benzamide; 

643. N-{3-Methyl-l-[6-oxo-4-(l-oxy-pyri^ 
pyrrolotS^-^pyrrole-l-carbonyl]^ 

40 644. N- {3-Methyl-l -[6-oxo-4-(l-oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyiTolo[3,2-Z0pyiTole-l-carbony 

645. 5-Phenyl-thiophene-2-carboxylic acid {3-methyl-l -[6-oxo-4-(l-oxy- 
pyridin-3-ylmethanesulfonyl)-hexah^ 1 -carbonyl]- 

45 butyl} -amide; 

646. N- {3-Methyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3 -ylmethanesulfonyl)-hexahydro- 
pyrrolo[3£-6]pyrrole-l-carbony^ 
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647. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {3-methyl-l-[6-oxo-4-(l-oxy- 
pyridin-3-ylmethanesulfonyl>^ 1 -carbonyl]- 
butyl} -amide; 

5 

648. 4-Difluoromethoxy-N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmethanesulfonyl)-hexa^ 

benzamide; 

10- 649. ■ N-{3-Methyl-l-[6-oxo-4-(l-oxy-pyrid^ 

pyrrolo[3 ,2-6]pyrrole- 1 -caibonyl]-butyl} -4-morpholin-4-yl-benzamide; 

650. Naphthalene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesulfonyl)hexahydro^ 

15 amide; 

651. Quinoline-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl^ 

amide; 

20 

652. Benzo[b]thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexah^^ 

amide; 

25 653. Benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfony^^ 
amide; 

654. Biphenyl-4-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-3- 
30 ylmethanesulfonyl)-hexahydro-^^ 
amide; 



35 



45 



655. 4-terf-Butyl-N- { 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

656. 4-Dimethylamino-N- { 1 -[6-oxo-4-( 1 ~oxy-pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyirolo[3,2-&]pyrrole^^ 



657. 7-Methoxy-benzofiiran-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridin-3 - 
40 ylmethanesulfonyl)-te^ 
amide; 



658. { 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanes^ 
6]pyrrole-l-carbonyl]-butyl}-carbamic acidben2yl ester; 

659. 5-Methoxy-benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} - 
amide; 
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660. TMrao[3,2-6]thiophene-2-carboxylicacid {l-[6-oxo-4-(l-oxy-pyridin-3 
ylmethanesulfonyl)-hexahydio-pyn^ 

amide; 

661. 3-Methyl-benzofuran-2-carooxylicacid { 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmemanesvilfonyl)-hexahydro-pyn:olo[3,2-fe]pyrrole-l-ca^ 

amide; 

662. Quinoxaline-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}- 

amide; 

663. Benzo[l,3]dioxole-5-caiboxylicacid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3^-6]pyirole-l-carbonyl]-butyl}- 

amide; 

664. Quinoline-6-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-3- 
ymiethanesulfonyl)-hexahydro-pyirolo[3,2-fe]pyrrole-l-carbonyl]-butyl}- 

amide; 

665. Furan-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl] -butyl} - 

amide; 

666. Tbiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmemanesulfonyl)-hexahydro-pyn:olo[3,2-£)]pyrrole-l-carbonyl]-butyl}- 

amide; 

667. N- { 1 -[6-oxo-4-(l-oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyn-olo[3,2-fe]pyn<)le-l-carbonyl]-butyl}-4-trifluoromethyl-benzaniide; 

668. Furan-3-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}- 

amide; 

669. Tbiophene-3-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ybaiethanesulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole-l-carbonyl]-butyl}- 

amide; 

670. N-{l-[6-oxo-4-(l-oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyirolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -4-phenoxy-benzamide; 

671 . N- { 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-&]pyrrole- l-carbonyl]-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benz amide; 
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672. 4-Methyl-N-{ l-[6-oxo-4-(l-oxy-pyridin-3-ylmethanesulfo 
pym>lo[3^-fc]pynt)le-l-carbonyl]-butyl}-benzamide; 

673 . 4-Methoxy-N- { l-[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesulfonyl)- 
5 hexahydro-pyrrolo [3 ,2-6]pyrrole- 1 -carbonyl] -butyl } -benzamide; 

674. 4-Isopropyl-N- { 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrro^ 

1 0 675. N- { 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesxilfonyl)-hexahydro- 
pyrrolo[3 ,2-fc]pyrrole- 1 -caibonyl] -butyl } -4-vinyl-benzamide; 

676. 4-Imidazol- 1 -yl-N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesxilfonyl)- 
hexahydro-pyrrolo[3,2-Z)]pyrrole-l -carbonyl]-butyl} -benzamide; 

15 

677. N- { 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

678. N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
20 pyrrolo[3,2-Z>]pyrrole- 1 -caibonyl] -butyl} -4-o^azol-5-yl-benzamide; 

679. 5-Phenyl-thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-c^^ 

amide; 

25 

680. N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyirolo[3£-fc]pyrrole-l-c^ 

681. 5-Pyridin-2-yl-thiophene-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-3- 
30 ylmethanesulfonyl)-hexahydro^ 

amide; 

682. 4-Difluoromethoxy-N- { 1 -[6K)xo^(lK)xy-pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fr]pyrro^ 

35 

683. N- { 1 -[6-oxo-4-(l -oxy-pyridm-3-ylmethanesulfo 
pyrrolo[3,2-6]pyrrole-l-carbo 

684. 4-terf-Butyl-N- { 1 -[6-oxo-4-(pyridine-2-sxdfonyl)-hexahydro-pyrrolo[3,2- 
40 &]pyrrole-l -carbonyl]-cyclohexyl} -benzamide; 

685. 5-Methoxy-benzofuran-2-caiboxylic acid {l-[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyn^ 

45 686. Thieno[3,2-Z>]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-2- 

sulfonyl)-hexahydro-pyiTolo[3^-6]pyrrole- 1 -carbonyl]-cyclohexyl} -amide; 
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687. 3-Memyl-benzofuxan-2-caiboxylicacid {l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydio-pyiTolo[3^-fe]pyrrole-l-carbonyl]-cyclohexyl}-amide; 

688. N- {l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahy(ko-pyiTolo[3,2-6]pyrrole- 1 - 
5 caibonyl]-<^lohexyl}-4-phenoxy-benzamide; 

689. N-{l-[6-oxo-4-(pyridme-2-sulfonyl)-h^^ 
caibonyl]-cyclohexyl}-4-tbiophen-2-yl-benzamide; 

10 690. 4-ferf-Butyl-N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridine-2- 
sidfonyl)-hexahydro-pyirolo[3^-fc]pyrrol-l-yl]-ethyl}-benzainide; 

691. 5-Memoxy-benzofuran-2-caiboxylicacid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(pyridme-2-sulfonyl)-hex^ 

15 amide; 

692. Thieno[3,2-Z)]tbiophene-2-caiboxylicacid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo^(pyridme-2-smfonyl>hexah^ 

amide; 

20 

693. 3-Methyl-benzofuran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(pyridme-2-s\jlfonyl)-hexahydro-pyrrolo[3,2-6]pyirol-l-yl]-emyl} 

amide; 

25 694. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridine-2-sulfonyl> 
hexahydro-pyn-olo[3,2-fe]pyrrol-l-yl]-emyl}-4-phenoxy-benzamide; 

695. N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyn-olo[3,2-fc]pyrrol-l-yl]-emyl}-4-tmophen-2-yl-benzamide; 

30 

696. 4-terf-Butyl-N- {2-oxo-2-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3^-6]pyn:ol-l-yl]-l-tmophen-2-ylmemyl-emyl}-benzamide; 

697. 5-Methoxy-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-2- 
35 smfonyl)-hexahydrc^pyrrolo[3>fe]pyrrol-l-yl]-l-tmophen-2-ylmemyl-emyl>^ 

amide; 

698. Thieno[3^-6]tbiophene-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-2- 
smfonyl)-hexahydro-pyiTolo[3 5 2-6]pyrrol-l-yl]-l-tmophen-2-ylme%l-emy^ 

40 amide; 

699 3-Memyl-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyirolo[3,2^ 
amide; 

45 

700. N-{2-oxo-2-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
fe]pynol-l-yl]-l-tmophen-2-yteiemyl-emyl}-4-phenoxy-benzamide; 
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701. N-{2-oxo-2-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pyirolo[3^- 
%yirol-l-yl]-l-tmophen-2-ylmemyl-etbyl}^ 

702. 4-tert-Bu^-N-{l-[6-oxo-4-(pyridine-3-sidfonyl)-hexahydro-pyrrolo[3,2- 
5 fc]pyrrole-l -cart>onyl]-cycloliexyl}-b«izamide; 

703. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyiTOlo[3,2-6]pyrrole-l -carbonyl]-cyclohexyl} -amide; 

10 704. Thieno[3,2-3]thiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-3- 

sidfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-cyclohexyl}-amide; 

705. 3-Methyl-benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridine-3-sulfonyl)- 
hexabydro-pyirolo[3,2-£>]pyrrole-l -carbonylj-cyclohexyl} -amide; 

1 706. N-{l-[6-oxo-4-(pyridme-3-sulfonyl^ 

carbonyl]-cyclohexyl} -4-phenoxy-benzamide; 

707. N- { 1 -[6-oxo-4-(pyridme-3-sulfonyl)-hexahydro-pyn-olo[3,2-^]pyrrole-l- 
20 carbonyl]-cyclohexyl} -4-thiophen-2-yl-benzamide; 

708. 4-tert-Butyl-N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydrc-pyjrolo[3,2-6]pym)l-l-yl]-ethyl}-benzamide; 

25 709. 5-Methoxy-benzomran-2-carboxylicacid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(pyridme-3-sulfonyl)-hexahydro-pyiTolo[3,2-£>]pyrrol-l-yl]-emyU 
amide; 

710. Thieno[3,2-6]tbiophene-2-carboxyUc acid {l-cyclopropylmethyl-2-oxo-2- 
30 [6-oxo-4-(pyridme-3-sulfonyl)-hexabydro-pynolo[3,2-&]pyrro 

amide; 

711. 3-Methyl-benzofuran-2-carboxylic acid { l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2-*]pyrrol- 1 -yl]-ethyl} - 

35 amide; 

712. N- { 1 -cyclopropylmemyl-2-oxo-2-[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyirolo[3,2-£>]pyrTol-l-yl]-emyl}-4-phenoxy-benzamide; 

40 713. N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-ft)yridine-3-sulfonyl)- 

hexahydro-pyrrolo[3^-£»]pyn-ol-l-yl]-emyl}-4-thiophen-2-yl-benzamide; 

7 1 4. 4-terf-Butyl-N- {2-oxo-2-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-Z>]pyrrol-l -yl]- 1 -tbiophen-2-ylmethyl-ethyl} -benzamide; 

715. 5-Methoxy-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyirol-l-yl]-l-tmophen-2-ymie^ 

amide; 
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716. Thieno[3,2-fc]thiophene-2-caxboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-3- 
sxilfonyl)-hexahydro-pyrrolo [3 ,2-Z>]pyrrol- 1 -yl] - 1 -thiophen-2-ylmethyl-ethyl } - 
amide; 

5 

717. 3-Methyl-benzofuran-2-carboxj4ic acid {2-oxo-2-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3£^ 

amide; 

10 718. N- {2-oxo-2-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3^- 
fc]pyrrol- 1 -yl] - 1 -thiophen-2-ylmethyl-ethyl} -4-phenoxy-benzamide; 

719. N- {2^xo-2-[6-oxo^-(pyridine-3-sialfonyl)-hexahydro-pyrrolo[3 ,2- 
6]pyrrol- 1 -yl] - 1 -thiophen-2-ylmethyl-ethyl } -4-thiophen-2-yl-benzamide; 

15 

720. 4-tert-Butyl-N- { 1 -[6-oxo-4-(l -oxy-pyridiBe-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-£]pyrrole-l -carbonyl]-cyclohexyl} -benzamide; 

721. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2- 
20 sulfonyl)-hexahydro-pyrrolo^ 

722. Thieno[3,2-Z>]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrol^^ 

25 723. 3-Methyl-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyirole-l-carbonyl] 

724. N- { 1 -[6-oxo-4-(l -oxy-pyridine-2--sulfonyl)-hexahydro-pyrrolo[3^- 
fc]pyrrole-l-carbonyl]-cyclohexyl}-4-phenoxy-benzamide; 

30 

725. N-{l-[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo 
6]pyrrole- 1 -carbonyl]-cyclohexyl} -4-thiophen-2-yl-benzamide; 

726. 4-terf-Butyl-N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(l-oxy-pyridine- 
3 5 2-sulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrol- 1 -yl]-ethyl } -benzamide; 

727. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l-oxy-pyridine-2-sulfonyl)-^^ 

ethyl} -amide; 

40 

728. Thieno[3^-Z>]thiophene-2-carboxylic acid { 1 -cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l-oxy-pyridine-2-sulfonyl^^^ 

ethyl} -amide; 

45 729. 3-Methyl-benzofuran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(l-oxy-pyridine-2-sulfony^ 
ethyl} -amide; 
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730. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3£-6]pyiTol-l^ 

73 1 . N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)- 
5 hexahydro-pyrrolo[3,2-fe]pyrrol- 1 -yl]-ethyl} -4-thiophen-2-yl-benzamide; 

732. 4-ter/-Butyl-N- {2-oxo-2-[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro- 
pynx>lo[3,2-6]pyrrol- 1 -yl]-l -fliiophen-2-ylmethyl-ethyl} -benzamide; 

733. 5-Methoxy-benzofuran-2-cafboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrol- 1 -yi]- 1 -thiophen-2- 
ylmethyl-ethyl} -amide; 

734. Thieno[3,2-6]thiophene-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridine-2-sulfonyl)-hexahydro-pyrrolo [3 ,2-Z>]pyrrol- 1 -yl] - 1 -thiophen-2- 
ylmethyl-ethyl} -amide; 

735. 3 -Methyl-benzofiiran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l -oxy- 
pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyiTO 
ylmethyl-ethyl} -amide; 

736. N- {2-oxo-2-[6-oxo-4-(l -oxy-pyridine-2-siilfon>d)-hexahydro-pyrrolo[3^- 
6]pyrrol- 1 -yl] - 1 -thiophen-2-ylmethyl-ethyl } -4-phenoxy-benzamide; 

737. N- {2-oxo-2-[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
^]pyn , ol-l-yl]-l-thiophen-2-ylmethyl-ethyl}-4-thiophen-2-yl-be 

738. 4-terf-Butyl-N- { 1 -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-carb6nyl]-cyclohexyl}-benzamide; 

739. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3 - 
sulfonyl)-hexahydro-pyirolo[3,2-^ 

740. Thieno[3,2-6]thiophene-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -caibonyl]-cyclohexyl}-amide; 

741 . 3-Methyl-benzofbran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridine-3 - 
sulfonyl)-hexahydro-pyrrolo[3,2-Z?]pyrrole-l-carbonyl]-cyclohexyl}^ 

742. N-{ l-[6-oxo-4-(l-oxy-pyridme-3-sulfo 
6]pyirole-l -carbonyl]-cyclohexyl} -4-phenoxy-benzamide; 

743. N-{l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-cyclohexyl} -4-thiophen-2-yl-benzamide; 

744. 4-terf-Butyl-N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(l -oxy-pyridine- 
3-sulfonyl)-hexahydro-pyn^ 
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745. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -cyclopropylmethyl-2-oxo-2- 
[6-oxo^(l-oxy-pyridme-3-sulfonyl>hex^ 

ethyl} -amide; 

746. Thieno[3^-fr]thiophene-2-caiboxylicacid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l-oxy-pyridme-3-sTdfonyl)-hexahydro-pyrrolo[3,2-i>]pynol-l-yl]- 
ethyl} -amide; 

747. 3-Methyl-benzofuran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(l-oxy-pyridme-3-svdfonyl)-hexahydrc-pyrrolo[3,2-Z>]pyiTol-l-yl]- 

ethyl} -amide; 

748. N- { 1 K;yclopropylmethyl-2-oxo-2-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)- 
hexahydrc-pyrrolo[3,2-fc]pyirol-l-yl]-ethyl}-4-phenoxy-benzamide; 

749. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyirolo[3,2-fe]pyrrol-l-yl]-emyl}-4-thiophen-2-yl-benzamide; 

750. 4-terf-Butyl-N- {2-oxo-2-[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)-hexahydro- 
pynolo[3>6]pyn-ol-l-yl]-l-tbiophen-2-ylmemyl-emyl}-benzamide; 

75 1 . 5-Methoxy-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridme-3-siilfonyl)-hexahydro-pyrrolo[3^-6]pyirol-l-yl]-l-thiophen-2- 

ylmethyl-ethyl} -amide; 

752. Tbieno[3,2-6]thiophene-2-carboxylicacid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridine-S-sulfonyO-hexahydrD-pynxjloP^-^pyrrol-l-yll-l-thiophen^- 
ylmethyl-ethyl} -amide; 

753. 3-Methyl-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridme-3-sulfonyl)-hexahydro-^^ 

ylmethyl-ethyl} -amide; 

754. N-{2-oxo-2-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
&]pynrol-l-yl]-l-lMophen-2-yb]iethyl-ethyl}-4-phenoxy-benzamide; 

755 . N- {2-oxo-2-[6-oxo-4-(l -oxy-pyridine-S-sulfonyO-hexahydro-pyrrolotS^- 
6]pyrrol- 1 -yl]- 1 -thiophen-2-ylmethyl-ethyl} -4-thiophen-2-yl-benzamide; 

756. 4-ferf-Butyl-N- { 1 -[6-oxo-4-(pyridine-2-caibonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-carbonyl]-cyclohexyl}-benzamide; 

757. 5-Memoxy-ben^furan-2-carboxylicacid {l-[6-oxo-4-(pyridme-2- 
caibonyl)-hexahydro-pyirolo[3>6]pyrrole-l-carbonyl]-cyclohexyl}-amide; 

758. Thieno[3,2-6]tbiophene-2-carboxylic acid {l-[6-oxo-4-(pyridine-2- 
carbony^-hexahydro-pyn-olotS^-ilpyirole-l-carbonyll-cyclohexyll-amide; 
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759. 3-Methyl-benzofuran-2-caiboxylic acid { 1 -[6-oxo-4-(pyridine-2- 
caibonyl)-hexahydro-pyrrolo[3^-fc]pyiTole-l -carbonyl]-cyclohexyl} -amide; 

760. N- { 1 -[6-oxo-4-(pyridme-2-carbonyl)^ 1 - 
5 caibonyl]-cyclohexyl}-4-phenoxy-benzamide; 

761. N- { 1 -[6-oxo-4-(pyridine-2-caibonyl>hexahydro-pynolo[3^-6]pyrrole- 1 - 
caibonyl]-cyclohexyl}-4-tbiophen-2-yl-benzamide; 

10 762. 4-rert-Butyl-N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridine-2- 
caibonyl)-hexahydro-pyirolo[3,2-!>]pyiTol- 1 -yl]-ethyl} -benzamide; 

763. 5-Methoxy-benzofuran-2-carboxylic acid {l-cyclopropylmetKyl-2-oxo-2- 
[6-oxo-4-(pyridme-2-caibonyl)-hexahydro-pym)lo[3,2-6]pyiTol-l-yl]-ethyl}- 

15 amide; 

764. Thieno[3^-£>]thiophene-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(pyridme-2-cai*onyl)-hexah^ 

amide; 

20 

765. 3-Metbyl-benzofuran-2-carboxylicacid {l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(pyridme-2-ca*onyl)-hexahy 

amide; 

25 766. N-{l-cyclopropylmemyl-2-oxo-2-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyirolo[3,2-fc]pyrrol-l-yl]-emyl}-4-phenoxy-benzamide; 

767. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrol-l -yl]-ethyl} -4-thiophen-2-yl-benzamide; 



30 



45 



768. 4-terf-Butyl-N- {2-oxo-2-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-ft]pyirol-l-yl]-l-tmophen-2-ymiemyl-emyl}-benzamide; 



769. 5-Methoxy-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-2- 
35 caibonyl)-hexahy(lro-pyrrolo[3,2-6]pyrrol-l-yl]-l-tmophen-2-ylmemyl- 

ethyl} -amide; 

770. Tbieno[3,2-£>]tbiophene-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-fe]pyn-ol-l-yl]-l-thiophen-2-ylmethyl- 

40 ethyl} -amide; 

771. 3-Methyl-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridine-2- 
carbonyl>hexahyd^-pyirolo[3^£>]pyn:ol-l-yl]-l-thiophen-2-ylmethyl- 

ethyl} -amide; 



772. N- {2-oxo-2-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrol-l-yl]-l-tWophen-2-ylmemyl-emyl}-4-phenoxy-benzamide; 
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773. N-{2-oxo-2-[6-oxo-4-(pyridme-2-caibo^ 

£>]pyirol-l -yl]-l -thiophen-2-ylmethyl-ethyl}-4-thiophen-2-yl-benzamide; 

774. 4-terf-Butyl-N- { 1 -[6-oxo-4-(2-pyridin-3-yl-acetyi)-hexahydro- 
5 pyrrolo[3^-6]pyrrole-l-carbonyl]-cyclohexyl}-benzamide; 

775. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-p>rrolo[3,2-6]pym)le-l-carbon>d]-cyclohexyl}-amide; 

10 776. Tmeno[3£-*0tbiophene-2-caiboxylicacid {l-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyirolo[3^-6]pyrrole-l-caibonyl]-cyclohexyl}-amide; 

777. 3-Methyl-benzofuran-2-carboxylic acid { 1 - [6-oxo-4-(2-pyridin-3 -yl- 
acetyl)-hexahy<iro-p>Trolo[3,2-6]pym)le-l-carbonyl]-cyclohexyl}-amide; 

15 

778. N- {l-[6-oxc^(2-pyridin-3-3d-acetyl)-hexahydro-pynolo[3,2-6]pyrrole-l- 
carbonyl]-cyclohexyl}-4-phenoxy-benzamide; 

779. N- { l-[6H3xo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pynolo[3,2-fc]pyrrole-l - 
20 carbonyl] -cyclohexyl} -4-tbiophen-2-yl-benzamide; 

780. 4-tert-Butyl-N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyn-olo[3,2-£>]pyrrol-l-yl]-e1byl}-benza^ 

25 781. 5-Methoxy-behzofuran-2-cafboxylicacid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(2-pyridm-3-yl-acetyl)-hexahydro^ 
amide; 

782. Tbieno[3,2-fc]tbiophene-2-carboxylicacid {l-cyclopropylmetbyl-2-oxo-2- 
30 [6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3^-2>]pyrrol-l -yl]-ethyl} - 

amide; 

783. 3-Methyl-benzofiiran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(2-pyridm-3-yl-acetyl)-hexahydro-pyra^ 

35 amide; 

784. N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pynx)lo[3,2-fe]pyrrol-l-yl]-emyl}-4-phenoxy-benzamide; 

40 785. N-{l-cyclopropyhnethyl-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahy(ko-pyrrolo[3,2-fe]pyrrol-l-yl]-emyl}-4-tbiophen-2-yl-benzamide; 

786. 4-^-Butyl-N-{2-oxo-2-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro- 
pyrrolop^-^pyn-ol-l-yll-l-tmophen^-ylmemyl-emy^-benzamide; 

45 

787. 5-Methoxy-benzofuran-2-catboxylic acid {2-oxo-2-[6-oxo-4-(2-pyridin-3- 
yl-acetyl)-hexahydio-pyirolo[3>6]pyrrol-l-yl]-l-tbiophen-2-ylmethyl- 

ethyl} -amide; 
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788. Thieno[3,2-^]thiophene-2-carboxylic acid {2-oxo-2-[6-oxo-4-(2-pyridin- 
3-yl-acetyl^hexahy<hx^^ 

ethyl} -amide; 

789. 3-Methyl-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(2-pyridin-3- 
yl-acetyl>hexahydro-pyrrolo[3^ 

ethyl} -amide; 

790. N-{2-oxo-2-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrrolo[3^ 
fc]pyrrol-l -yl]-l -thiophen-2-ylmethyl-ethyl}-4-phenoxy-benzamide; 

791. N-{2-oxo-2-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-pyrro^^ 
fc]pyrrol-l-yl]-l-thiophen-2-y^ 

792. 4-tert-Butyl-N- { l-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyiTolo[3£-6]pyrrole- 1 -carbonyl]-cyclohexyl} -benzamide; 

793 . 5-Methoxy-benzofiiran-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbony^ 

cyclohexyl} -amide; 

794. Thieno[3,2-6]thiophene-2-caiboxylic acid { 1 -[6-oxo-4-(pyridin-2- 
ylme1hanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pytTole- 1 -carbonyl]- 
cyclohexyl} -amide; 

795. 3-Methyl-benzofuran-2-carboxylic acid {l-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahy^ 

cyclohexyl} -amide; 

796. N-{ l-[6-oxo-4-(pyridin-2-ylmeth 
Z>]pyrrole-l-carbonyl]-cyclohexyl}-4-phenoxy-benzamide; 

797. N-{l-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro-py^ 
i]pyn-ole-l-carbonyl]-cyclohexyl}-4-thiophen-2-yl-beiizamide; 

798. 4-terf-Butyl-N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahyd^ 

799. 5-Methoxy-benzofliran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2- 
[6- 0 xo-4-(pyridm-2-ylmetha^ 

yl>ethyl}-amide; 

800. Thieno[3,2-6]thiophene-2-carboxylic acid { 1 -cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro-pyirolo[3,2- 

yl]-ethyl}-amide; 
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801 . 3-Methyl-benzofuran-2-caiboxylic acid { 1 -cyclopropylmethyl-2-oxo-2- [6- 
oxo -4-(pyridm-2-ylme1hanesulfon^^^ 

etbyl}-amide; 

802. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridin-2- 
y lmemanesmfonyl)-hexahydro-py^^ 

benzamide; 

803. N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmemanesulfonyl)-hexahydro-py^^ 
2-yl-benzamide; 

804. 4-/er/-Butyl-N- {2-oxo-2-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyirolo[3,2-fe]pyrrol-l-yl]-l-thiophen-2-ylmethyl-ethyl}- 

benzamide; 

805. 5-Methoxy-benzofuran-2-cart>oxylic acid {2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro7pyrrolo[3^-Z>]pyrrol- 1 -yl]- 1 -tbiophen-2- 
ylmethyl-ethyl} -amide; 

806. Tbieno[3>fr]tbiophene-2-caiboxyUc acid {2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmemanesulfonyl)-hexabydro-pyrrolo[3,2-6]pyrrol-l -yl]-l -tbiophen-2- 
ylmethyl-ethyl} -amide; 

807. 3-Methyl-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-l -yl]- 1 -tbiophen-2- 
ylmethyl-ethyl}-amide; 

808. N- {2K)xo-2-[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-ft]pyrrol-l-yl]-l-tbiophen-2-ylmethyl-ethyl}-4-phenoxy- 

benzamide; 

809. N-{2-oxo-2-[6-oxo-4-(pyridm-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-*]pyrrol-l-yl]-l-tbiophen-2-ylmethyl-emyl>-4-tbiophen-2-yl- 

benzamide; 

810. 4-te/f-Butyl-N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyiTolo[3,2-6]pyrrole-l-carbonyl]-cyclohexyl}-benzamide; 

811. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-3- 
ylmemanesulfonylJ-hexahydrc^pytrolotS^-^pyrrole-l-carbonyl]- 
cyclohexyl} -amide; 

812. Tbieno[3,2-i>]tbiophene-2-caiboxylicacid {l-[6-oxo-4-(pyridin-3- 
ylmetb^esvilfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]- 

cyclohexyl} -amide; 
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813. 3-Methyl-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(pyridin-3 - 
ylmethanesulfonyl>hexahy^ 

cyclohexyl}-amide; 

814. N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l -caibonyl]-cyclohexyl} -4-phenoxy-benzamide; 

815. N- { 1 -[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2- 
2>]pynole-l -carbonyl]-cyclohexyl} -4-tibiophen-2-yl-benzamide; 

816. 4-tert-Butyl-N-{l-cyclopropybiie^^ 
yb»emanesmfonyl)-hexabydro-pyrr^ 

817. 5-Methoxy-benzofuran-2-carboxylic acid { 1 -cyclopropylmethyl-2-oxo-2- 
[6-oxc^(pyridin-3-ylmetbanesulfonyl)-hexahydro-pyrrolo[3,2-fr]p 

yl]-ethyl>-amide; 

818. Thieno[3,2-fc]thiophene-2-carboxyUcacid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(p>ridm-3-ylmemanesmfo^ 

yl]-ethyl> -amide; 

819. 3-Methyl-benzofuran-2-carboxylic acid { 1 -cyclopropylmethyl-2-oxo-2-[6- 
OX o-4-(pyridm-3-ylmemaneswfonyl)-hex^ 

ethyl} -amide; 

820. N- { 1 -cyclopropylmemyl-2-oxo-2-[6-oxo-4-(pyri 
ylme1hanesulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyrrol-l-yl]-emyl}-4-phenoxy 

benzamide; 

821. N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(pyridin-3- 
ylmemanesulfonyl)-hexahydro-py^ 
2-yl-benzamide; 

822. 4-terf-Butyi-N- {2-oxo-2-[6-oxo-4-(pyridin-3-ylmethanesiilfonyl)- 
hexahydio-pyiTolo[3,2-6]pyirol-l-yl]-l-thiophen-2-ylmethyl-ethyl}- 

benzamide; 

823. 5-Methoxy-benzofuran-2-caiboxylic acid {2-oxo-2-[6-oxo-4-(pyridin-3- 
yb2iemanesulfonyl)-hexahydro-pyn-olo[3,2-^]pyirol-l-yl]-l-tbiophen-2- 

ylmefhyl-ethyl} -amide; 

824. Tbieno[3,2-Z»]tbiophene-2-carboxylic acid {2-oxo-2-[6-oxo-4-(pyridin-3- 
ylmemanesulfonyl)-hexahydro-pyn-olo[3^-A]pyn:ol-l-yl]-l-thiophen-2- 

ylmethyl-ethyl} -amide; 

825. 3-Methyl-benzofuran-2-carboxylic acid {2-oxo-2- [6-oxo-4-(pyridin-3 - 
yb^emanesmfonyl)-hexahydro-pyn^oloE3,2-6]pynx)l-l-yl]-l-tMophen-2- 

ylmethyl-emyl}-amide; 
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826. N- {2-oxo-2-[6-oxo-4-(pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrol-l-yl]-l-tbiophen-2-ylmethyl-ethyl}-4-phenoxy- 

benzamide; 

827. N- {2-oxo-2-[6-oxo-4-(pyridin-3-ylmethanes\ilfonyl)-hexahydro- 
pyrrolo[3>6]pyrrol-l-yl]-l-tWophen-2-ylmethyl-ethyl}-4-1hiophen-2-yl- 

benzamide; 

828. 4-rer/-Butyl-N-{l-[6-oxo-4-(l-oxy-pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyn-olo[3>Z>]pyrrole-l-carbonyl]-cyclohexyl}-benzamide; 

829. 5-Memoxy-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-2- 
" ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l-caibonyl]- 

cyclohexyl} -amide; 

830. Tbieno[3,2-t]tbiophene-2-carboxylicacid {l-[6-oxo-4-(l-'oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]- 

cyclohexyl} -amide; 

83 1. 3-Memyl-benzofuran-2-carboxylic acid {l-[6-oxo-4-(l-oxy-pyridin-2- 
ymiethanesvilfoayl)-hexahydro-pyrrolo[3,2-i>]pyrTole-l-carbonyl]- 

cyclohexyl} -amide; 

832. N-{l-[6-oxo-4-(l-oxy-pyridm-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-i>]pyrrole-l-carbonyl]-cyclohexyl}-4-phenoxy-benzamide; 

833. N-{l-[6-oxo-4-(l-oxy-pyridin-2-ymiethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-cyclohexyl}-4-thiophen-2-yl-benzamide; 

834. 4-ferf-Butyl-N- {1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-l -yl]-ethyl} -benzamide; 

835. 5-Mefhoxy-benzofuran-2-caiboxylic acid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l-oxy-pyridin-2-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2- 

fc]pyrrol- 1 -yl]-ethyl} -amide; 

836. Tbieno[3^-fc]tbiophene-2-carboxyUc acid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l-oxy-pyridm-2-ylmemanesidfonyl)-hexahydro-pytrolo[3^- 
fc]pyrrol-l -yl]-ethyl} -amide; 

837. 3-Methyl-benzofuran-2-carboxylicacid {l-cyclopropyhnethyl-2-oxo-2-[6- 
oxo-4-(l-oxy-pyridm-2-ylmemanesmfonyl)-hexahydro-pyrrolo[3^-£»]pyrrol- 

l-yl]-ethyl}-amide; 

838. N-{l-cyclopropytaaemyl-2-oxo-2-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahyd*o-^^ 

benzamide; 
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839. N-{l-cyclopropylmethyl-2-oxo-2-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pynx>lo[3 ,2-fc]pynol- 1 -yl]-ethyl} -4-thiophen- 
2-yl-benzamide; 

840. 4-ferf-Butyl-N- {2-oxo-2-[6-oxo-4-( 1 -oxy-pyridin-2-yhnethanesulfonyl)- 
hexahydro-pyrrolo[3,2-ft]pynol-l-yl]-l-thiophen-2-ylmethyl-ethyl}- 
benzamide; 

84 1 . 5-Memoxy-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l -oxy- 
pyridm-2-ylmethanesulfonyl>hex 
thiophen-2-ylmethyl-etiiyl}-amide; 

842. TMeno[3,2-6]thiophene-2-caiboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridm-2-ylmemanesulfonyl)-hex^ 
tbiophen-2-ylmethyl-ethyl} -amide; 

843. 3-Methyl-benzo£uran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridm-2-ylmethanesulfonyl>^^ 
thiophen-2-ylmemyl-ethyl} -amide; 

844. N- {2-oxo-2-[6-oxo-4-( 1 -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyiTolo[3,2-6]pyrrol-l-yl]-l-lMophen-2-ylmethyl-ethyl}-4-phenoxy- 

benzamide; 

845. N- {2-oxo-2-[6-oxo-4-( 1 -oxy-pyridm-2-ybnethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pynrol-l-yl]-l-tmophen-2-ylmemyl-emyl}-4-tWophen-2-y^ 

benzamide; 

846. 4-ferf-Butyl-N- { 1 -[6-oxo-4-( 1 -oxy-pyridin-3-yknethanesulfonyl)- 
hexahycb-o-pyrrolotS^-^pyrrole-l-carbonyy-cyclohexyO-be^amide; 

847. 5-Methoxy-benzofuran-2-carboxylicacid {l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-i>3pyrrole-l -carbonyl]- 
cyclohexyl}-amide; 

848. Tbieno[3,2-i»]thiophene-2-carboxylic acid { 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmemanes\dfonyl)-hexahydro-pyrrolo[3,2-ft]pyrrole-l-carbonyl]- 
cyclohexyl}-amide; 

849. 3-Methyl-benzofuran-2-carboxylic acid { 1 -[6-oxo-4-(l -oxy-pyridin-3- 
ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-ft]pyrrole-l-carbonyl]- 

cyclohexyl}-amide; 

850. N- {1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyirolo[3,2-6]pyrrole-l-carbonyl]-cyclohexyl}-4-phenoxy-benzaniide; 
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851. N- { l-[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfon^ 
pyrrolo[3,2-fc]pyrrole-l-cari5onyl]-cyclohexyl}-4-thiophen^ 

852. 4-terf-Butyl-N- { 1 -cyclopropylmethyl-2-ox(>2-[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmethanesiilfonyl>hexahydro-pyrrolo[3,2-&]pyTO 

853. , 5-Methoxy-benzofiiran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l-oxy-pyridin-3-ylmethanesul^^ 
6]pyrrol-l-yl]-ethyl}-amide; 

854. Thieno[3,2-Z?]thiophene-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2- 
[6-oxo-4-(l -oxy-p>iidin-3-ylmethanesulfonyl)-hexahydro-pyiTolo[3,2- 
6]pyrrol- 1 -yl]-ethyl} -amide; 

855. 3-Methyl-benzofuran-2-carboxylic acid {l-cyclopropylmethyl-2-oxo-2-[6- 
oxo-4-(l-oxy-pyridin-3-ylmethanesulfonyl)-hexahydro-py^ 

1- yl]-ethyl} -amide; 

856. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-^^ 

benzamide; 

857. N- { 1 -cyclopropylmethyl-2-oxo-2-[6-oxo-4-(l -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-^]pyrrol-l^ 

2- yl-benzamide; 

858. 4-te/t-Butyl-N-{2-oxo-2-[6-oxo-4-(l-oxy-pyridin-3-ylmethanesia 
hexahydro-pyrrolo[3,2-6]p^ 

benzamide; 

859. 5-Methoxy-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridin-3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,^ 
thiophen-2-ylmethyl-ethyl} -amide; 

860. Thieno[3,2-ft]thiophene-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridm-3-ylmethanesulfonyty 

thiophen-2-ylmethyl-ethyl} -amide; 

861 . 3-Methyl-benzofuran-2-carboxylic acid {2-oxo-2-[6-oxo-4-(l-oxy- 
pyridin-3-ylmethanesuto 
thiophen-2-yhnethyl-ethyl}-amide; 

862. N- {2-oxo-2-[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-Z>]pyrrol-l-yl]-l-^^ 

benzamide; 
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863. N- {2-oxo-2-[6-oxo-4-(l -oxy-pyridm-3-ylme*hane^ 
pyrrolo[3,2-6]pyrrol-l-yl]-l-to^ 

benzamide; 

864. 2-Isobutyl-4-moipholin-4--yl- 1 -[6-oxo^(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pynrol-l-yl]-butane-l ,4-dione; 

865. 2-Isobutyl-l-[6-oxo-4-(pyridine-2-s^^ 
fc]pyrrol- 1 -yl]-4-piperazin-l -yl-butane-1 ,4-dione; 

866. 2-Isobutyl-4-(4-methyl-piperazin-l-y^^ 
hexahydro-pyrrolo[3,2-fc]^ 

867. 2-Isobutyl-l -[6<>xo^(pyridine-2-s\ilfon>i)-hexahydro-pyn:olo[3,2- 
&]pyrrol- 1 -yl]-4-(4-phenyl-piperazin- 1 -yl)-butane-l,4-dione; 

868. 2-Isobutyl-l-[6-oxo-4-(pyridin^^ 
6]pynol-l -yl]-4-(3,4,4a,8a-tetrahydro-lH^ 

869. 2-Isobutyl-l-[6-oxo-4-(pyridine-2-si^^^ 
fc]pyn , ol-l-yi]^(l,33a,7a-tetrahydro 

870. 4-(4-Benzyl-piperazin-l-yl)-2-fe^^ 
hexahydro-pynttlo[3,2-&]p^ 

871. 2-Isobutyl-4-moi#holin^ 
pyn:olo[3,2-Z>]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

872. 2-Isobutyl- 1 -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
Z>]pyrrol-l -yl]-4-piperazin-l -yl-butane-1 ,4-dione; 

873. 2-Isobutyl-4-(4-me%l-piperazin-l-yl)-l-[6-oxo-4-(pyridine-3-s 
hexahydro-pyrrolo[3,2-6]pyrrol-l -yl]-butane-l ,4-dione; 

874. 2-Isobutyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pya 
6]pyrrol- 1 -yl]-4-(4-phenyl-piperazin- 1 -yl)-butane- 1 ,4-dione; 

875. 2-Isobutyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrro 
fc]pyrrol-l-yl]-4-(3,4,4a,8a-tetrahydro-lH-isoquinolin-2-yl^ 

876. 2-Isobutyl-l-[6-oxo-4-(pyridine-3-siri^^ 

fcjpyrrol- 1 -yl]-4-( 1 ,3 ,3a,7a-tetrahydro-isoindol-2-yl)-butane-l,4-dione; 

877. 4-(4-Benzyl-pipera2in-l-yl)-2-isobutyl-l-[6-oxo-4-(pyri^ 
hexahydro-pyrrolo[3,2-6]pyrrol- 1 -yl] -butane- 1 ,4-dione; 

878. 2-Isobutyl-4-morpholin-4-yl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-b]pyrrol-l-^]-butane-l,4-dio 
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879. 2-bobu1yl-l-[6-oxo-4-(l-ox^ 

6]pyrrol-l -yl]-4-piperazin-l -yl-butane- 1 ,4-dione; 

880. 2-Isobutyl-4-(4-methyl-piperazin- 1 -yl)- 1 -[6-oxo-4-( 1 -oxy-pyridine-2- 
sulfonyl)-hexahydro-pyro^ 

881. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyrW^ 
6]pyrrol-l-yl]-4-(4-phenyl-p^ 

882. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyridm^^ 
6]pyrrol-l-yl]-4-(3,4,4a,8a-tet^ 

883. 2-Isobutyl-l-[6-oxo-4-(l-bxy-pyrM^^ 

6]pyrrol- 1 -yl]-4-( 1 ,3 ,3 a,7a-tetyahydro-isoindol-2-yl)-butane- 1 ,4-dione; 

gg4. 4-(4-Benzyl-piperazin- 1 -yl)-2-isobutyl- 1 -[6-oxo-4-(l -oxy-pyridine-2- 
sulfonyl)-hexahydro-pynx)lo^ 

885. 2-Isobutyl-4-morpholin-4-yl-l -[6-oxo-4-(l -oxy-pyridine-3-sulfonyl)- 
hexabydro-pyrrolo[3,2-fc]pyrrol-l-yl]-butane-l,4-dione; 

886. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyridine^ 
fc]pyrrol-l -yl]-4-piperazin- 1 -yl-butane- 1 ,4-dione; 

887. 2-Isobutyl-4-(4-methyl-pi^ 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyn-ol-l-yl]-butane-l,4-dione; 

888. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyrid^ 
fe]pyrrol-l-yl]-4-(4-ph^yl-piperazin-l-yl)-bntane-l,4-dione; 

889. 2-feobutyl-l-[6-oxo-4-(l-oxy-pyri^ 
fc]pyrroM-yl]-4-(3,4,4a,8a-tefr^^ 

890. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyri^^ 

frjpyrrol- 1 -yl]-4-(l ,3,3a,7a-tetrahydro-isoindol-2-yl)-butane- 1 ,4-dione; 

89 1 . 4-(4-Benzyl-piperazin-l -yl)-2-isobutyl-l -[6-oxo-4-(l -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyro^^ 

892. 2-Isobutyl-4-moipholm^ 
pyrrolo[3^-Z?]pyrrol-l-yl]-butane-l,4-dione; 

893. 2-Isobutyl-l-[6-oxo-4-(pyri^ 
6]pyrrol-l-yl]^piperazin-l-yl-butane-l,4-<lione; 

894. 2-Isobutyl-4-(4-methyl^ 
hexahydro-pyrrolo[3,2-fe]pyrrol-l -yl]-butane-l ,4-dione; 
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895. 2-Isobutyl- 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyn*olo[3,2- 
6]pyrrol- 1 -yl]-4-(4-phenyl-piperazin- 1 -yl)-butane- 1 ,4-dione; 

896. 2-Isobutyl-l -[6-oxo-4-(pyridine-2-caibonyl)-hexahydro-pyrrob 
6]pynol- 1 -yl] -4-(3 ,4,4a,8a-tetrahydro- 1 H-isoquinolin-2-yl)-butane-l,4-dione; 

897. 2-Isobutyl- 1 -[6-oxo-4-(pyridine-2-carbonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrol-l-yl]-4-(13>3a,7a-tetr^ 

898 . 4-(4-Benzyl-piperazin- 1 -yl)-2-isobutyl- 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-&]pyrrol- 1 -yl]-butane-l ,4-dione; 

899. 2-Isobutyl-4-morpholin-4-yl- 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrol-l -yl]-butane-l ,4-dione; 

900. 2-Isobu1yl-l-[6-oxo-4-(2-pyridin-3-yl-a<^tyl)-hexahydro-pyrrolo[3,2- 
^]pyirol-l-yl]--4-piperazin-l-yl-butane-l,4-dione; 

901. 2-Isobutyl-4-(4-methyl-piperazin- 1 -yl)- 1 -[6-oxo-4-(2-pyridin-3-yl-acetyl> 
hexahydro-pyrrolo[3,2-fe]pyrrol- 1 -yl]-butane-l ,4-dione; 

902. 2-Isobutyl-l-[6-oxo-4-(2-pyridin-3-yl^^ 

£]pyrrol- 1 -yl] -4-(4-phenyl-piperazin- 1 -yl)-butane- 1 ,4-dione; 

903. 2-Isobutyl-l-[6-oxo-4-(2-pyridin^ 
&]pyrrol-l-yl]-4^3,4,4a,8a-tetrahydn>-lH-isoqu^ 

904. 2-Isobutyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)-hexahydro-py^ 
6]pyrroM-yl]-4-(l,3,3a,7a-tetr^ 

905. 4-(4-Ben2yl-pipera2in-l-yl)-2-isobu1yl-l-[6-oxo-4-(2-py^ 
hexahydro-pyrrolo[3 ,2-6]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

906. 2-Isobutyl-4-morpholin-4-yl- 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyl)-- 
hexahydro-pyrrolo[3 ,2-6]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

907 . 2-Isobutyl- 1 - [6-oxo-4-(pyridin-2-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-^]pyrrol- 1 -yl]-4-piperazin- 1 -yl-butane- 1 ,4-dione; 

908. 2-Isobutyl-4-(4-methyl-piperazin-l-yl)-l-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrol- 1 -yl]-butane-l ,4-dione; 

909. 2-Isobutyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesxilfonyl)-hexahydro- 
pym>lo[3,2-Z>]pynroM -yl]-4-(4-phenyl-piperazin- 1 -yl)-butane-l ,4-dione; 
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9 1 0. 2-Isobutyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesulfonyty^^ 

pym>lo[3,2-6]pyiTol- 1 -yl]-4-(3,4,4a,8a-tetrahydro- 1 H-isoquinolin-2-yl)- 
butane-l,4-dione; 

5 911. 2-Isobutyl- 1 -[6-oxo-4-(pyridin-2-ylmethanesulfony^ 

pynx>lo[3,2-6]pyrrol- 1 -yl]-4-(l ,3,3a,7a-teti^ydro-isoindol-2-yl)-butane-l,4- 
dione; 

912. 4-(4-Benzyl-piperazin- 1 -yl)-2-isobutyl- 1 -[6-oxo-4-(pyridin-2- 

1 0 ylmethanesulfonyl)-hexahydro-^^ 1 -yl]-butane-l ,4-dione; 

913. 2-Isobutyl-4-moipholin-4-yl- 1 ~[6K)xo-^(pyridin-3-ylmethanesxilfonyl)- 
hexahydro-pyrrolo[3,2-£>]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

15 914. 2-Isobutyl- 1 -[6^xo^(pyridin-3-ylmethanesiilfonyl)-hexahydro- 
pyn:olo[3,2-fc]pyrrol-l -yl]-4-piperazin-l -yl-butane-1 ,4-dione; 

915. 2-Isobutyl-4-(4-methyl-piperazin- 1 -yl)- 1 -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrol-l-yl] 

20 

916. 2-Isobutyl-l-[6-oxo-4-(pyridin-3-ylmetha^ 
pyrrolo[3,2-Z>]pyrrol- 1 -yl]-4-(4-phenyl-piperazin- 1 -yl)-butane-l ,4-dione; 

917. 2-Isobutyl-l-[6-oxo-4-(pyridin-3-ylmeto^ 

25 pyrrolo[3,2-fe]pyrrol-l-yl]-4<3,4,4a,8a-tetrahydro-lH-isoqu^ 
butane- 1 ,4-dione; 

918. 2-Isobutyl-l-[6-oxo-4-(pyridin-3-ylmethanesidfonyl)-hexahy 
pyn:olo[3,2-6]pyrrol-l-yl]-4-(l,^^ 

30 dione; 

919. 4-(4-Benzyl-piperazin-l -yl)-2-isobutyl- l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-^^ 

3 5 920. 2-Isobutyl-4-morpholin-4-yl- 1 -[6-oxo-4-( 1 -oxy-pyridin-2- 

ylmethanesulfonyl)-hexa 1 -yl]-butane- 1 ,4-dione; 

92 1 . 2-Isobutyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-2-yhnethanesulfonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrol- 1 -yl]-4-piperazin- 1 -yl-butane- 1 ,4-dione; 

40 

922. 2-Isobutyl-4-(4-methyL 
ylmethanesulfonyl)-hexahydro-^^ 

923. 2-Isobutyl- 1 -[6-oxo^-(l -oxy-pyridin-2-yto 
45 pyirolo[3,2-&]pynrol-l-yl]-4^^ 
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924. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyridin-2-ylmethanesxilfonyl)-hexahydro- 
pyrrolo[3^-2)]pyirol-l-yl]^3,4,4a,8a-teti^ydro-lH-isoquinolin-2-yl)- 

butane- 1 ,4-dione; 

5 925. 2-Isobutyl- 1 - [6-oxo-4-( 1 -oxy-pyridin-2-ylmethanesulfonyl)-hexahydro- 
pynolo[3,2-fc]pyriol-l-yl]^(l,3,3a,7a-tetrahydro-isoindol-2-yl>butane-l,4^ 

dione; 

926. 4-(4-Benzyl-piperazin-l-yl)-2-isobutyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
10 y lmethanesvdfonyl)-hexahydro-pyn-olo[3,2-£>]pyrrol-l-yl]-butane-l,4-dione 

927. 2-Isobutyl-4-morpholin-4-yl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
y lmethaiiesulfonyl)-hexahydro-py^ 

15 928. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyridin-3-ylmedianesulfonyl)-hexahydro- 
pyn-olo[3,2-ft]pyrrol-l-yl]-4^piperazin-l-yl-butane-l,4-dione; 

929. 2-Isobutyl-4-(4-methyl-pipeiazin-l-yl)-l-[6-oxo-4-(lK)xy-pyridin-3- 
ybaiethanesulfony^-hexahydro-pyiTolotS^-felpyrrol-l-yll-butane-l^dione; 

20 

930. 2-Isobutyl- 1 -[6-oxo-4-(l -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrol-l-yl]-4-(4-phenyl-piperazin-l -yl)-butane-l ,4-dione; 

931. 2-Isobutyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
25 p yirolo[3,2-6]pynol-l-yl]-4-(3,4,4a,8a-tetrahydro-lH-isoquinolin-2-yl)- 

butane- 1 ,4-dione; 

932. 2-Isobutyl-l-[6-oxo-4-(l-oxy-pyridin-3-ylmethanesulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyirol-l-yl]-4-(l,3,3a,7a-tetrahydro-isoindol-2-yl)-butane-l,4^ 

30 dione; 

933 . 4-(4-Benzyl-piperazin- 1 -yl)-2-isobutyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmethanes\ilfonyl)-hexahydro-pym)lo[3,2-fe]pyrrol-l-yl]-butane-l,4-dione; 

35 934. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrol-3-one; 

935. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l -(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-£>]pyiTol-3-one; 

40 

936. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l-(l-oxy-pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-6]pynol-3-one; 

937. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l-(l-oxy-pyridine-3-sulfonyl)- 
45 hexahydro-pyrrolo[3,2-6]pyiTol-3-one; 

938. 4-(2-Biphenyl-3 -yl-4-methyl-pentanoyl)- 1 -(pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrol-3-one; 
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939. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l -(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-6]pyrrol-3-one; 

.940. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)- 1 -(pyridin-2-ylmethanesulfonyl)- 
hexahydro-pyrrolo[3,2-fc]pyrrol-3-one; 

941 . 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l -(pyridin-3-ylmethanesulfonyl)- 
hexahydro-pyTTolo[3^-Z?]pyrrol-3-one; 

942. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l -(1 -oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro^ 

943. 4-(2-Biphenyl-3-yl-4-methyl-pentanoyl)-l-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hex^^ 

944. 4-[4-Methyl-2-(3-pyridin-2-yl^ 
hexahydro-pyrrolo[3,2-6]pyrrol-3-one; 

945. 4-[4-Methyl-2-(3-pyridin-2-yl-phenyl)-pentanoyl]-l-(pyri 
hexahydro-pyrroloIS^-feJpyrrol-S-one; 

946. 4-[4-Methyl-2-(3-pyridin-2-yl-phenyl)-pentanoyl]- 1 -( 1 -oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3,2-&]pyrrol-3-one; 

947. 4-[4-Methyl-2-(3-pyridin-2-yl^^ 
sulfonyl)-hexahy(fro-pyrrolo[3^-fe]pyrrol-3-one; 

948. 4-[4-Methyl-2K3-pyridin-2-yl-phenyl)-pentanoyl]-l-(pyri^ 
caitonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-3-one; 

949. 4-[4-Methyl-2-(3-pyridin-2-yl-phenyl)-pentanoyl]-l-(2-pyri 
acetyl)-hexahydro-pyrrolo[3,2-6]pyrrol-3-one; 

950. 4-[4-Methyl-2-(3-pyridin-2-yl-phenyl)-pentanoyl]-l -(pyridine 
ylmethanesulfonyl)-hexahydro^ 

951. 4-[4-Methyl-2-(3-pyridin-2-yl-phenyl)-pentanoyl]-l-(pyri 
ylmethanesulfonyl)-hexah^^ 

952. 4-[4-Methyl-2-(3 -pyridin-2-yl-phenyl)-pentanoyl] - 1 -( 1 -oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-^^ 

953. 4-[4-Methyl-2-(3-pyridin-2-yl-phenyl)-pentanoyl]- 1 -( 1 -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-p^olo[3,2-6]pyrrol-3-one; 

954. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]- 1 -(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrol-3-one; 
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955. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]- 1 -(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3^-6]pyirol-3-one; 

5 956. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(l-oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3^-6]pyrrol-3-one; 

957. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyirolo[3,2-fc]pyrrol-3-one; 

958. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(pyndine-2- 
caibonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-3-one; 

959. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(2-pyridin-3-yl- 
1 5 acetyl)-hexahydro-pyrTolo[3,2-6]pyrrol-3-one; 

960. 4-[4-Melhyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(pyridin-2- 
ylmethanesiUfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrol-3-one; 

20 961. 4-[4-Methyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyirolo[3,2-£>]pyrrol-3-one; 

962. 4-[4-Meliiyl-2-(3-pyridin-3-yl-phenyl)-pentanoyl]-l-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pym)lo[3,2-fe]pyrrol-3-one; 

25 

963. 4-[4-Methyl-2-(3-pyridin-3-yl-plienyl)-pentanoyl]-l-(l-oxy-pyridin-3- 
ylmethanes^fonyl)-hexahydro-pyrrolo[3,2-£>]pyiTol-3-one; 

964. 4r[4-Methyl-2-(3-pyridin-4-yl-phenyl)-pentanoyl]-l-(pyridine-2-sulfo^ 
30 hexahydrp-pyiTolo[3,2-6]pyrrol-3-one; 

965. 4-[4-Methyl-2-(3-pyridin-4-yl-phenyl)-pentanoyl]-l-(pyridine-3-sxdfony^^ 
hexahydro-pyirolo[3,2-6]pyrrol-3-one; 

35 966. 4-[4-Methyl-2-(3-pyridin-4-yl-phenyl)-p^tanoyl]-l-(l-oxy-pyridine-2- 
sulfonyO-hexahydro-pyrroloP^-^pyrrol-S-one; 

967. 4-[4-Methyl-2-(3-pyridin-4-yl-phenyl)-pentanoyl]-l-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyn-olo[3,2-fe]pyrrol-3-one; 

40 

968. 4-[4-Methyl-2-(3-pyridin-4-yl-phenyl)-pentanoyl]-l -(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-3-one; 

969. 4-[4-Methyl-2-(3-pyridin-4-yl-phenyl)-pentanoyl]-l -(2-pyridin-3-yl- 
45 acetyl)-hexahydro-pyrrolo[3^-&]pytrol-3-one; 

970. 4-[4-Methyl-2-(3-pyri<lin-4-yl-phenyl)-pentanoyl]-l-(pyridin-2- 
ylmelhanesulfonyl)-hexahydK)-pyrrolo[3^-6]pyiTol-3-one; 
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97 1 . 4-[4-Methyl-2-(3-pyridin-4-yl-phenyl)-pentanoyl]- 1 -(pyridin-3- 
ylmethanesdfonyl)-hexahydro-pyirolo[3,2-fe]py^ 

972. 4-[4-Methyl-27(3-pyridm-4^ 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-6^ 

973. 4-[4-Methyl-2-(3-pyridin-4-yl-phra 
ytaethanesulfonyl)-hra 

Other compounds of the invention include, but are not limited to, the 
following examples where all 4 stereoisomers combinations of the bicyclic 
ketone are included where P 2 is CH 2 , i.e. (3aS 9 6aS), (3a/?, 6aS), (3aiS, 6a/?), 
(3a/?, 6a/?) and also included are the equivalent analogues where P 2 is O and 
NH. More preferred compounds consist of the cis-bicyclic isomers which, 
when P 2 is CH 2 , are designated as (3a/?, 6aS) and (3aS, 6a/?) and also more 
preferred are the equivalent cis-bicyclic analogues where P 2 is O and NH. 

974. Furan-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyrrolo[3,2-/>]pyrrole-l-carbonyl]-butyl}-amide; 

975. Thiophene-3-carboxylic acid { 3,3 -dimethyl- l-[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l-caibonyl]-butyl}- 

976. Benzo[b]thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(pyridine- 
2-sulfonyl)-hexahydro-pym>lo[^^ 

977. Furan-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(pyridine- 
2-sulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrol- 1 -yl] -ethyl} -amide; 

978. Thiophene-3-carboxylic acid { 1 -cyclohexylmethyl-2-oxo-2-[6-oxo-4- 
(pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrol- 1 -yl]-ethyl} -amide; 

979. Benzo[b] thiophene-3-carboxyUc acid { 1 -cyclohexylmethyl-2-oxo-2-[6- 
oxo-4-(pyridme-2-sulfonyl)-hexahydro^ 

amide; 

980. Naphthalene- 1-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-sulfonyl)-hex^ydro-pyrrolo[3,2-6]pyrrol- 1 -yl]-ethyl} -amide; 

98 1 . Quinoline-8-carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol- 1 -yl]-ethyl}-amide; 
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982. 4-terf-Butyl-N- { 1 -(4-hydroxy-beiizyl)-2-oxo-2-[6K)xo-4-(pyridine-2- 
sulfonyl)-hexahydrcHpynx)lo[3,2-6]pyrrol- 1 -yl]-ethyl} -benzamide; 

983. 4-terf-Butyl-N- { l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-2- 
5 sulfonyl)-hex^ydro-pyiToto^ 

984. 4-te/?-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-2-[6^xch4-(pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3 ,2-fc]pyrTol- 1 -yl]-ethyl} -benzamide; 

10 985. 4-terf-Butyl-N- { 1 -(3-hydroxy-benzyl>2-oxo-2-[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3,2-Z>]pyrrol-l -yl]-ethyl} -benzamide; 

986. Biphenyl-4-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-sulfonyl)-hexahydro^^ 

15 

987. Biphenyl-4-carboxylic acid { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-sulfonyl)-hexahydro^ 

988. Biphenyl-4-carboxylic acid {l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4- 
20 (pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol- 1 -yl]-ethyl} -amide; 

989. Biphenyl-4-carboxylic acid { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-sulfonyl)-hexahydro-p^^ 

25 990. Furan-3-carboxylic acid {33-dimethyl-l-[6-oxo-4-(pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -amide; 

991. Thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -amide; 

30 

992. Benzo[b]thiophene-3-carboxylic acid {3,3 -dimethyl- 1 - [6-oxo-4-(pyridine- 
3-sulfonyl)-hexahydro-pyrrolo[3£^ 

993. Furan-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(pyridine- 
35 3-sulfonyl)-hexahydro-pyrrolo[3,2-^^ 

994. Thiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4- 
(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3 ,2-£>]pyrrol- 1 -yl]-ethyl} -amide; 

40 995. Benzo[b]thiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6- 
oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrol- 1 -yl]-ethyl} - 
amide; 

996. Naphthalene- 1 -caiboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
45 . (pyridine-3-sulfonyl)-hexaty 1 -yl]-ethyl} -amide; 

997. Quinoline-8-carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-3-sxilfonyi)-hexahydro-pyrrolo[3,2-d]pyrrol- 1 -yl]-ethyl} -amide; 
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998. 4-tert-Butyl-N- { 1 -(4-hydroxy-benzyl)-2-oxo-2- [6-oxo-4-(pyridine-3 - 
sulfonyl>hexahydro-pyrrolo[3,2-fc]pyiTol-l-yl]-ethyl}-benzaniide; 

5 999. 4-tert-Butyl-N- { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-fc]pym)l-l-yl3-efliyl}-benzainide; 

1 000. 4-terf-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3^-fc]pyrrol-l-yl]-ethyl}-ben2ainide; 

10 

1 001 . 4-terf-Butyl-N- {1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydio-pyrrolo[3,2-fc]pyrrol-l-yl]-ettiyl}-benzamide; 

1 002. Biphenyl-4-carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
1 5 (pyridine-3-sulfonyl)-hexahydro-pyrrolo[3^-fc]pyrrol-l -yl3-ethyl}-amide; 

1003. Biphenyl-4-carboxylic acid {l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4- 
(pyri<iine-3-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyiTol-l-yl]-ethyl}-amide; 

20 1004. Biphenyl-4-carboxylic acid {l-(4-memoxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridme-3-sulfonyl)-hexahy<fro^ 

1005. Biphenyl-4-carboxylic acid {l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridme-3-sulfonyl>hexahydro-p^ 

25 

1006. Furan-3-caiboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)-hexahydro-pyirolo[3,2-i>]pyirole-l-carbonyl]-butyl}-amide; 

1007. Thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy-pyridine-2- 
30 sulfonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-butyl}-amide; 

1008: Benzo[b]ihiophene-3-carboxylicacid {3,3-dimethyl-l-[6-oxo-4-(l-oxy- 
pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyiTole-l-carbonyl]-butyl}- 

amide; 

35 

1 009. Furan-3-caiboxylic acid { 1 -cyclohexylmethyl-2-oxo-2-[6-oxo-4-(l -oxy- 
pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyn-ol-l-yl]-ethyl}-ainide; 

1010. Thiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(l- 
40 oxy-pyridine-2-sulfonyl)-hexahydro-pyTrolo[3,2-fc]pyrrol-l -yl]-ethyl}-amide; 

1011. Benzo[b]thiophene-3-carboxylicacid {l-cyclohexylmethyl-2-oxo-2-[6- 
oxo-4-(l-oxy-pyridine-2-siilfonyl)-hexahydro-pynrolo[3,2-6]pyrrol-l-yl]- 
ethyl} -amide; 

45 

1012. Naphthalene- 1-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(l-oxy-pyridme-2-sulfonyl)-hexaty 

amide; 
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1013. Quinoline-8-carboxylic acid {l-(4-hydroxy-bai2yl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridme-2-sulfonyl>hexahydro^^ 

1014. 4-ferr-Butyl-N-{l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridin©- 
2-s\dfonyl)-hexahydrcHpynrolo[3^-£>]pym>l-l-yl]-ethyl}-benzanude^ 

1015. 4-/ert-Butyl-N-{l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3^-i»]pyiTol-l-yl]-ethyl}-benzamide; 

1016. 4-?ert-Butyl-N-{l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridine- 
2-s\ilfonyl>hexahydro-pyrrolo[3,2-£>]pyirol-l-yl]-ethyl}-benzamide; 

1017. 4-ferf-Butyl-N- { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridine- 
2-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-ethyl}-benzainide; 

1018. Biphenyl-4-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridine-2-sulfonyl)-hexahydro-pyn^olo[3,2-ft]pyirol-l-yl]-etbyl}-amide; 

1019. Biphenyl-4-carboxylic acid {l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridine-2-sulfonyl)-hexahydro-pyirolo[3,2-fr]pyn-ol-l-yl]-ethyl}-amide; 

1020. Biphenyl-4-carboxylic acid {l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridine-2-sulfonyl)-hexahydro-pyn-olo[3,2-fe]pyirol-l-yl]-ethyl}-amide; 

1021. Biphenyl-4-carboxylic acid {l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridine-2-sulfonyl)-hexahydro-pyn-olo[3,2-fe]pyrrol-l-yl]-ethyl}-amide; 

1022. Furan-3-carboxylic acid {33-dimethyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyirolo[3,2-fc]pyiTole-l-caibonyl]-butyl}-ainide; 

1023. Thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyn:olo[3,2-fe]pynx)le-l-caibonyl]-butyl}-amide; 

1024. Benzo[b]diiophene-3-carboxylicacid {3,3-dimethyl-l-[6-oxo-4-(l-oxy- 
pyri<iine-3-sulfonyl)-hexahydn)-pyrrolo[3,2-fc]pyrrole-l-cart»onyy 

amide; 

1025. Furan-3-carboxylic acid {l-cyclohexylmefliyl-2-oxo-2-[6-oxo-4-(l-oxy- 
pyridme-3-sulfonyl)-hexahydro-pyrroto^^ 

1026. Tbiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridme-3-sulfonyl)-hexahydro-pyjTolo[3,2-*]pyrrol-l-yl]-emyl}-am^ 

1027. Benzo[b]thiophene-3-carboxylicacid {l-cyclohexylmethyl-2-oxo-2-[6- 
oxo ^l.oxy-pyridme-3-sulfonyl)-hexahydro-pyirolo[3^-6]pyrrol-l-yl]- 

etbyl} -amide; 
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1028. Naphthalene-l-carboxylic acid {,l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(l-oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3>6]pyrrol-l-yl]-ethyl}- 

amide; 

5 1029. Quinoline-8-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridme-3-sulfonyl>hexahydro-p^ 

1030. 4-tert-Butyl-N- { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-{ 1 -oxy-pyridine- 
3-sulfonyl)-hexahydro-pyrrolo[3^-fe]pynt>l-l-yl]-ethyl}-benzaiiiide; 

1 ° 1031. 4-fert-Butyl-N-{l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-Z>]pym)l-l-yl]-ethyl}-benzamide; 

1032. 4-?ert-Butyl-N-{l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridine- 
15 3-sulfonyl)-hexahydro-pyrrolo[3^]pyrrol-l-yl]-ethyl}-benzamide; 

1033. 4-terf-Butyl-N- { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-<l -oxy-pyridine- 
3-sulfbnyl)-hexahydro-pynx)lo^ 

20 1034. Biphenyl-4-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridine-3-sulfonyl)-hexahydio-pyrrolo[3,2-Z>]pyirol-l-yl]-ethyl}-amide; 

1035. Biphenyl-4-caiboxylic acid {l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2-ft]pynol-l-yl]-ethyl}-amide; 

25 

1036. Biphenyl-4-carboxylic acid {l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridme-3-sulfonyl)-hexahydro-^^ 

1037. Biphenyl-4-caiboxylic acid {l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
30 oxy-pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2-6]pyirol-l-yl]-ethyl} -amide; 

1038. Furan-3-carboxylic acid {3,3-dimethyI-l-[6-oxo-4-(pyridine-2-caibonyl)- 
hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -amide; 

35 1039. Thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-i>]pyrrole-l-carbonyl]-butyl>-amide; 

1040. Benzo[b]thiophene-3-caiboxyUcacid {3,3-dimethyl-l-[6-oxo-4-(pyridine- 
2-caibonyl)-hexahydro-pyrrolo[3>fe]pyn-ole-l-carbonyl]-butyl}-amide; 

40 

1041. Furan-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(pyridine- 
2-carbonyl)-hexahydro-p3^olo[3>6]pyn-ol-l-yl]-ethyl}-amide; 

1042. Tbiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4- 
45 (pyridme-2-carbonyl)-hexahydro-pyn:olo[3,2-i]pym)l-l-yl]-emyl}-amide^ 
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1043. Benzo[b]tbiophene-3-caiboxylic acid { 1 -cyclohexylmethyl-2-oxo-2- [6- 
oxo-4-(pyridine-2-caAonyl)-hexahydro-pynolo[3^-fe]pyrro 

amide; 

1044. Naphthalene-l-catboxylicacid {l-(4-hydroxy-benzyl>2-oxo-2-[6-oxc-4- 
(pyridme-2-carbonyl)-hexahydro-py^ 

1045. Quinoline-8-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-caibonyl>hexahydro-pynolo[3,2-fc]pyrrol-l-yl]-ethyl^ 

1 046. 4-terf-Butyl-N- { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3^-6]pyrrol-l-yl]-eAyl}-benzamide; 

1047. 4-terf-Butyl-N- { l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-fc]pyiTol- 1 -yl]-ethyl} -benzamide; 

1 048. 4-tert-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyn-olo[3^-fc]pyrrol-l-yl]-ethyl}-beiizainide; 

1 049. 4-/erf-Butyl-N- { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyiTolo[3,2-£]p^ 

1050. Biphenyl-4-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridme-2-caibonyl)-hexahydro-py^ 

1 05 1 . Biphenyl-4-carboxylic acid { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-carbonyl)-hexahydro-pyn-olo[3,2-6]pyrrol-l-yl]-ethyl}-amide; 

1052. Biphenyl-4-carboxylic acid {l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridine-2-carbonyl)-hexahydro-pyrrolo[3,2-fc]pyrrol- 1 -yl]-ethyl} -amide; 

1053. Biphenyl-4-caiboxylic acid {l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridme-2-carbonyl)-hexahydro-pyaolo[3,2-fe]pyrrol-l-yl]-emyl}-amide; 

1054. Furan-3-carboxylic acid {3^-<iimethyl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl) 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l-carbonyl]-butyl}-amide; 

1055. Thiophene-3-carboxylic acid {33-dimetbyl-l-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyrrolo[3,2-ft]pyrrole-l-carbonyl]-butyl}-amide; 

1056. Benzo[b]tbiophene-3-carboxylicacid {3,3-dimethyl-l-[6-oxo-4-(2- 
pyridm-3-yl-acetyl)-hexahydro-pyrTOlo[3,2-i>]pyirole-l-carbonyl]-butyl}- 

amide; 

1057. Furan-3-carboxylic add {l-cyclohexylmemyl-2-oxo-2-[6-oxo-4-(2- 
pyridm-3-yl-acetyl)-hexahydro-pyrroto^^ 



WO 2004/007501 PCT/GB2003/002957 



-187- 

1058. Thiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(2- 
pyridin-3-yl-ac5etyl)-hexahydro-pynolo[3,2-fc]pynx>l- 1 -yl]-ethyl}-amide; 

1059. Benzo[b]thiophene-3-carboxylicacid { 1 -cyclohexylmethyl-2-oxo-2-[6- 
oxo-4-(2-pyridm-3-yl-acetyl)-hexahydr^^ 
amide; 

1 060. Naphthalene- 1 -caiboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(2-pyridm-3-yl-acetyl)-hexahydro-pyrrolo[3,2-6]pyirol-l-yl]-emyl}-amide; 

1061. Quinoline-8-cafboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(2- 
pyridm-3-yl-acetyl)-hexahydro-pyn-olo[3>6]pyn-ol-l-yl]-ethyl}-amide; 

1062. 4-fer^Butyl-N-{l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyrrolo[3,2-ripyrrol-l-yl]-emyl}-benzamide; 

1063. 4-terr-Butyl-N-{l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyirolo[3,2-fc]pyrrol-l-yl]-emyl}-benzamide; 

1064. 4-fert-Butyl-N-{l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyrrolo[3,2-fc]pyirol-l-yl]-emyl}-benzaiiiide; 

1065. 4-ferf-Butyl-N-{l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahy(ko-pyrrolo[3,2-i>]pyrrol-l-yl]-emyl}-benzamide; 

1 066. Biphenyl-4-carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(2- 
pyridm-3-yl-acetyl)-hexahydro-pyixolo[3,2-£>]pyrrol-l-yl]-ethyl}-aniide; 

1067. Biphenyl-4-carboxylic acid {l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(2- 
30 pyridm-3-yl-acetyl)-hexahydro-pyn:olo[3,2-6]pyn:ol-l-yl]-emyl}-aniide; 

1068. Biphenyl-4-caiboxylic acid {l-(4-methoxy-benzyl)-2-oxo-2-[6-oxor4-(2- 
pyridm-3-yl-acetyl)-hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-emyl}-amide; 

35 1069. Biphenyl-4-carboxylic acid {l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(2- 
pyridin-3-yl-acetyl)-hexahydro-pyiTolo[3,2-6]pyirol- 1 -yl]-ethyl} -amide; 

1070. Furan-3-carboxylic acid {3,3-dimemyl-l-[6-oxo-4-(pyridin-2- 
ybiiethanesulfonyl)-hexahydro-pyrrolo[3,2-£>]pyrrole-l-carbonyl]-butyl}- 

40 amide; 

1071. Tbiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(pyridin-2- 
ylmethane^fonyl)-hexahydro-pyixolo[3,2-i]pyrrole-l-carbonyl]-butyl}- 

amide; 

45 

1072. Benzo[b]thiophene-3-carboxylic acid {33-dimethyl-l-[6-oxo-4-(pyridin- 
2-ylmemanesmTonyl)-hexahydrc-pyro^ 

amide; 
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1073. Furan-3-carboxylic acid { 1 -cyclohexylmethyl-2-oxo-2-[6-oxo-4-(pyridin- 
2-ylmethanesulfonyl>hexahydro^^ 

5 1074. TMophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4- 
(pyridin-2-ylmethanesulfonyl)-hexahydro-pyrrolo[3^ 
amide; 

1075. Benzo[b]thiophene-3-carboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6- 
10 oxo-4-(pyridin-2-ylmethanesulfonyl>^ 

ethyl} -amide; 

1 076. Naphthalene- 1 -carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxcH2-[6-oxo^ 
(pyridin-2-ylmethanesvdfonyl)-^^^ 
amide; 

1077. Quinoline-8-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridin-2-ylmethanesulfo^ 
amide; 

• 1078. 4-te^Butyl-N-{l-(^ 

ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrol- 1 -yl]-ethyl} -benzamide; 

1 079. 4-terf-Butyl-N- { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-^^ 

1 080. 4-ter*-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-^ 
ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fr]pyrrol- 1 -yl]-ethyl}-benzamide; 

1081. 4-terf-Butyl-N- { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridin-2- 
ylmethanesulfonyl)-hexahydro-^^ 

1 082. Biphenyl-4-carboxylic acid { 1 -(4*hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridin-2-ylmefeanesulfonyl)-hexahydro-pyrrolo[3 ,2-fc]pyrrol- 1 -yl]-ethyl} - 
amide; 

1 083 . Biphenyl-4-carboxylic acid { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridin-2-ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrol- 1 -yl]-ethyl} - 
amide; 

1084. Biphenyl-4-carboxylic acid {l-(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridin-2-ylmethanes\ilfonyl)-hexahydro-pyrrolo[3 5 2-6]pyrrol- 1 -yl]-ethyl} - 
amide; 

1 085. Biphenyi-4-carboxylic acid { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridin-2-ylmethanesulfony^ 
amide; 
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1086. Furan-3-caiboxylic acid {3,3-dimethyl-l-[6-oxo-4-(pyridin-3- 

ylmethanes«lfonyl>hexahydro-pyiTolo[3^-!»]pyrrole^ 1 -carbonyl]-butyl}- 

amide; 

5 1087. Thiophene-3-caiboxylic acid {33-dimethyl-l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydn)-pyrrolo[3,2-!>]pym)le-l-carbonyl]-buty^ 

amide; 

1088. Benzo[b]tbiophene-3-carboxyUcacid {3,3-dimethyl-l-[6-oxo-4-(pyridin- 
10 a-yimemanesulfonyO-hexahycko-pyiToloCS^fclpynole-l-carbonyy-butyl}- 

amide; 

1 089. Furan-3-carboxylic acid { 1 -cyclohexylmethyl-2-oxo-2-[6-oxo-4-(pyridin- 
3-ylmemanesulfonyl)-hexahydiX)-pyrrolo[3,2-fc]pyrrol-l-yl]-emyl}-am 

1090. Tbiophene-3-caiboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4- 
(pyridin-3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-i>]pyiTol-l -yl]-ethyl} - 

amide; 

20 1091. Benzo[b]thiophene-3-carboxylicacid {l-cyclohexylmethyl-2-oxo-2-[6- 
oxo-4-(pyridm-3-ymiemanesulfonyl)-hexahydro-pyiTolo[3,2-6]pyrTol-l-yl]- 

ethyl} -amide; 

1 092. Naphthalene- 1 -carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
25 (pyridm-3-ylmethanesulfonyl)-hexahydro-pyrrolo[3,2-fc]pynrol-l -yl]-ethyl}- 

amide; 

1093. Quinoline-8-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridm-3-ylmemanesulfonyl)-hexahydro-pyrrolo[3,2-t]pyrrol-l-yl]-ethyl}- 

30 amide; 

1 094. 4-terf-Butyl-N- { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridin-3- 
ymiemanesulfonyl)-hexahydro-pyn-olo[3,2-fc]pyrrol-l-yl]-ethyl}-benzamide; 

35 1095. 4-fcr/-Butyl-N-{l-(4-fluoro-be^l)-2-oxo-2-[6-oxo-4-(pyridin-3- 

ylmemanesulfonyl)-hexahydro-pyn:olo[3>£>]pyrrol-l-yl]-emyl}-benzamide; 

1 096 . 4-ferf-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridin-3- 
ylmemanesmfonyl)-hexahydro-pyr^ 

40 

1 097. 4-terf-Butyl-N- { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(pyridin-3- 
ylmemanesulfonyl)-hexahydro-p^ 

1098. Biphenyl-4-carboxyhc acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
45 (pyridm-3-ymiemanesulfonyl)-hexahydro-pyrrolo[3,2-£>]pym)l-l-yl]-elhyl}- 

amide; 
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1099. Biphenyl-4-caiboxylic acid {l-(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridin-3-ylmethanesulfony^ 
amide; 

1 1 00. Biphenyl-4-caiboxylic acid { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridm-3-yhiiemanesvdfonyl)-hexaty 
amide; 

1101. Biphenyl-4-caiboxylic acid { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(pyridm-3-ylmemanesmfonyl)-he^ 
amide; 

1 1 02. Furan-3-carboxylic acid {3,3-dimethyl-l -[6-oxo-4-(l -oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-py^^ 
amide; 

1103. Thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesmfonyl)-hexahydro-pynolo[3,2-£>]pyrrole-l-caibonyl]-butyl}- 

amide; 

1 104. Benzo[b]tbiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy- 
pyridm-2-yimethanesulfonyl)-hexahydro-pyrrolo[3,2-Z)]pyrrole- 1 -carbonyl]- 

butyl} -amide; 

1 105. Furan-3-caiboxylic acid {l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(l-oxy- 
pyridm-2-ytaiemanesulfonyl)-hexah^ 
amide; 

1 106. Tbiophene-3-carboxylic acid {l-cyclohexyknethyl-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridm-2-ylmemanesmfonyl)-hexahydro-pyrrolo[3,2-ft]pyrrol-l-yl]- 

ethyl} -amide; 

1107. Benzo[b]thiophene-3-carboxylicacid {l-cyclohexylmethyl-2-oxo-2-[6- 
oxo-4-(l -oxy-pyridm-2-ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-6]pyrrol- 
1 -yl]-ethyl} -amide; 

1108. Naphthalene-l-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4- 
(l-oxy-pyridin-2-ylmethanesulfonyl)-h^ 
ethyl} -amide; 

1 109. Quinoline-8-carboxylic acid {l-(4-hydroxy-ben2yl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridm-2-ymiemanesulfonyl)-hex^ 
ethyl} -amide; 

1110. 4-ter?-Butyl-N-{l-(4-hydroxy-benzyl)-2-oxc-2-[6-oxo-4-(l-oxy-pyridin-2- 
ylmemanesulfonyl)-hexahydro-p^ 
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1111. 4-terr-Butyl-N- { l-(4-fluoro-benzyi)-2-oxo-2-[^ 
ylmethanes\ilfonyl>hexahydro-pyrrolo[3 >2-6]pyrrol- 1 -yl]-ethyl } -benzamide; 

1 1 12. 4-ter*-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-( 1 -oxy-pyridin- 
2-ylmethanesulfonyl>hexahydro-^^ 
benzamide; 

1 1 13. 4-ter/-Butyl-N- { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-( 1 -oxy-pyridin-2- 
ylmethanesTilforiyl>hexahydro-pyrrolo[3 ,2-&]pyrrol- 1 -yl]-ethyl} -benzamide; 

1114. Biphenyl-4-carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l - 
oxy-pyridin-2-ylmethanesulfo^ 

ethyl} -amide; 

15 1115. Biphenyl-4-carboxylic acid { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l - 
oxy-pyridin-2-ylmethanesulfonyl^^ 
ethyl} -amide; 

1116. Biphenyl-4-carboxylic acid { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l - 
20 oxy-pyridin-2-ylmethanesulfo^ 

ethyl} -amide; 

1 1 17. Biphenyl-4-carboxylic acid { 1 -(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-( 1 - 
oxy-pyridin-2-ylmethanesutf^^ 

25 ethyl} -amide; 

1 118. Furan-3-caxboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-^^ 

amide; 

30 

1 1 19. Thiophene-3-carboxylic acid { 3 ,3 -dimethyl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3 - 
ylmethanesulfonyl)-hexahydro-pyirolo[3 5 2-ib]pyrrole-l-carbonyl]-bu 
amide; 

35 1 120. Benzo[b]thiophene-3-carboxylic acid {3,3-dimethyl-l-[6-oxo-4-(l-oxy- 
pyridin-3-ylmethanesulfonyl)-hexahyfo^ 1 -carbonyl]- 

butyl} -amide; 

1121. Furan-3-carboxylic acid {l-cyclohexylmetiiyl-2-oxo-2-[6-oxo-4-(l-oxy- 
40 pyridin-3-ylmethanesulfonyl)-hexahydr^^ 

amide; 

1 122. Thiophene-3-caiboxylic acid { l-cyclohexylmethyl-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridm-3-ylmethanesulfon^ 1 -yl]- 

45 ethyl} -amide; 
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1 123. Benzo[b]thiophene-3-caiboxylic acid {l-cyclohexylmethyl-2-oxo 
oxo-4-(l-oxy-pyridin-3-ylmethanesulfonyl)-hexahydro-pyr^ 
l-yl]-ethyl}-amide; 

5 1124. Naphthalene-l-caiboxylic acid {l-(4-hydroxy-b«izyl)-2-oxo-2-[6-oxo-4- 
(l-oxy-pyridin-3-ylmethanesitffony 
ethyl}-amide; 

1125. Quinoline-8-carboxylic acid { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l - 
10 oxy-pyridin-3-ylmethanesulfonyl)-hexahydro-pyrro 

ethyl}-amide; 

1126. 4-terf-Butyl-N- { 1 -(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-( 1 -oxy-pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-&]pyrrol- 1 -yl] -ethyl } -benzamide; 

15 

1 1 27. 4-ter/-Butyl-N- { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l-oxy-pyridin-3- 
ylmethanesidfonyl)-hexahydro-pyro 

1128. 4-tert-Butyl-N- { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l -oxy-pyridin- 
20 3-ylmethanesulfonyl)-hexahydro^ 

benzamide; 

1 129. 4-te^Butyl-N-{l-(3-hydroxy-be^ 
ylmethanes^fonyl)-hexahydro-pyrrolo[3 ,2-i>]pyrrol- 1 -yl]-ethyl} -benzamide; 

25 

1 130. Biphenyl-4-carboxylic acid {l-(4-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridm-3-ylmethanesirifo 

ethyl} -amide; 

30 1131. Biphenyl-4-carboxylic acid { 1 -(4-fluoro-benzyl)-2-oxo-2-[6-oxo-4-(l - 
oxy-pyridin-3-ylmethanesulfony 
ethyl} -amide; 

1 1 32. Biphenyl-4-carboxylic acid { 1 -(4-methoxy-benzyl)-2-oxo-2-[6-oxo-4-(l - 
35 oxy-pyridin-3-ylmethanesulfon^ 

ethyl} -amide; 

1 1 33. Biphenyl-4-carboxylic acid { l-(3-hydroxy-benzyl)-2-oxo-2-[6-oxo-4-(l- 
oxy-pyridin-3-ylmethanesulfo^ 

40 ethyl} -amide; 

1134. 2-Cyclohexylmethyl-4-morpholin-4-yl- 1 -[6-oxo-4-(pyridine-2-sulfonyl)- 
hexahydro-pyiTolo[3£-6]pyrrol-l -yl]-butane-l ,4-dione; 

45 1 135. 2-Ctyclohexylmethyl-4-moiphofo 

hexahydro-pyrrolo[3,2-6]pyrrol- 1 -yl]-butane- 1 ,4-dione; 
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1 136. 2-Cyclohexylmethyl-4-morpholin-4-yl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)-hexahydix>-pym)lo[3,2-fr]pyrrol-l-yl]-butane-l,4-dione; 

1 137. 2-Cyclohexylmethyl-4-morpholin-4-yl- 1 -[6-oxo-4-( 1 -oxy-pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-butane-l,4-dione; 

1 138. 2-Cyclohexylmethyl-4-morpholin-4-yl- 1 -[6-oxo-4-(pyridine-2-carbonyl)- 
hexahydro-pyirolo[3,2-6]pyrroH-yl]-butane-l,4 : dione; 

1 139. 2-C^clohexylmethyl-4-morpholin-4-yl-l-[6-oxo-4-(2-pyridin-3-yl-acetyl)- 
hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-butane-l,4-dione; 

1 140. 2-Cyclohexylmethyl-4-morpholin-4-yl-l -[6-oxo-4-(pyridin-2- 
ybnethanesulfonyl)-hexahydro-pyrrolo[3,2-£>]pyirol- 1 -yl]-butane- 1 ,4-dione; 

1141. 2-Cyclohexylmethyl-4-morpholin-4-yl-l -[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyiTolo[3,2-&]pyrrol-l-yl]-butane-l,4-dione; 

1 142. 2-C^clohexylmethyl-4-morpholin-4-yl-l-[6-oxo-4-(l-oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3^-£>]pyrrol-l -yl]-butane-l ,4-dione; 

1 143. 2-(^clohexylmefeyl-4-morpholin-4-yl-l-[6-oxo-4-(l-oxy-pyridin-3- 
ylme1banesulfonyl)-hexahydro-pyrrolo[3,2-ft]pyiTol-l -yl]-butane- 1 ,4-dione; 

1 144. 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl- 1 -[6-oxo-4-(pyridine-2- 
siilfonyl)-hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-butane-l,4-dione; 

1 145. 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl-l-[6-oxo-4-(pyridine-3- 
sulfonyl)-hexahydro-pyrrolo[3 ,2-&]pyrrol- 1 -yl]-butane^ 1 ,4-dione; 

1 146. 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl-l-[6-oxo-4-(l-oxy-pyridine-2- 
sulfonyl)-hexahydro-pyrrolo[3,2-i>]pyrrol-l-yl]-butane-l,4-dione; 

1147. 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl-l-[6-oxo-4-(l-oxy-pyridine-3- 
sulfonyl)-hexahydro-pynolo[3 ,2-6]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

1 148 . 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl- 1 -[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyirolo[3>fe]pyrrol-l-yl]-butane-l,4-dione; 

1 149. 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl-l-[6-oxo-4-(2-pyridin-3-yl- 
acetyl)-hexahydro-pyirolo[3,2-£>]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

1 150. 2-(2^-Dime1byl-propyl)-4-moipholin-4-yl-l-[6-oxo-4-(pyridin-2- 
ylmeuianesulfonyl)-hexahyd^o-pyrrolo[3,2-fc]pyiTol-l-yl]-butane-l,4- 

1151. 2-(2,2-Dimethyl-propyl)-4-moipholin-4-yl-l-[6-oxo-4-(pyridin-3- 
ylmethanesulfonyl)-hexahydro-pyn-olo[3,2-i>]pyn:ol-l-yl]-butane-l,4-dione; 
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1 1 52. 2-(2,2-Dimethyl-propyl)-4-morpholin-4-yl- 1 -[6-oxo-4-(l -oxy-pyridin-2- 
ylmethanesulfonyl)-hexahydro-pyrrolo[3 ,2-Z>]pyrrol- 1 -yl]-butane- 1 ,4-dione; 

1 1 53. 2-(2^-Dimethyl-propyl>^morpholin-4-yl- 1 -[6-oxo-4-( 1 -oxy-pyridin-3 - 
5 ylmethanesulfonyl>hexahydro-p^^ -yl]-butane-l,4-dione. 



Additional compounds of the invention include, but are not limited to, the 
following examples where all 4 stereoisomer^ combinations of the bicyclic 
10 ketone are included where P 2 is CH 2 , i.e. (3aS, 6&S), (3a/?, 6aS), (3aS, 6a/?), (3a/?, 
6a/?) and also included are the equivalent analogues where P 2 is O and NH. More 
preferred compounds consist of the cis-bicyclic isomers which, when P 2 is CH 2 , 
are designated as (3a/?, 6aS) and (3aS, 6a/?) and also more preferred are the 
equivalent cis-bicyclic analogues where P 2 is O and NH. 

15 

1154. ZV^[l-(4-Benzoyl-6-oxo-hexahydro 
methyl-butyl]-4-fer/-butylbenzamide; 

20 1 155. 4-terf-Butyl-iV- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2-carbonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrol^^^ 

1156. 4~tert-Butyl-N- {3-methyl- 1 -[6-oxo-4-(pyridine-3-carbonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-beii2amide; 

25 

1157. 4-te?-t-Butyl-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-3-carbonyl)- 
hexahydro-pynolo[3,2-6]pynole-l-c 

1158. 4-terf-Butyl-/V- {3-methyl- 1 -[6-oxo-4-(pyridine-4-fcarbonyl)-hexahydro- 
30 pyrrolo[3,2-£]pyrrole-l-carb^ 

1 1 59. 4-terf-Butyl-iy- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-4-carbonyl)- 
hexahycko-pynolo[3,2-6]pynx)te^^ 

35 1 160. iV^l-^Benzenesulfonyl^-oxo-hexahydro^ 

carbonyl)-3-methyl-butyl]-4-/er/-butyl-benzamide; 

1161. 4-fer*-Butyl-/V : - {3-methyl- 1 -[6-oxo-4-(pyridine-4-sulfonyl)-hexahydro- 
pyrrolo[3^-Z?]pyrrole-l-carbonyl]-butyl}-benzamide; 

40 

1162. 4-ter^Butyl-/V r - {3-methyl- l-[6-oxo^ 
hexahydro-pyrrolo[3,2-£]pyrrole-l-^^ 
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1 163. 4-fert-Butyl-JV-[3-methyl-l-(6-oxo-4-phenylacetyl-hexahydro-pyiTolo[3 
fc]pyrrole-l-caibonyl)-butyl]-beD2amide; 

1 1 64. 4-[2-(4-f^Butyl-benzoylamino)-4-methyl-pentanoyl]-3-oxo-hexahydr^ 
5 pyrrolo[3^-£>]pynole-l-carboxylic acid phenylamide; 

1 165. 4-[2-(4-/e^Butyl-benzoylamino)-4-methyl-pentanoyl]-3-oxo-hexahydro- 
pyrrolo[3,2-£>]pyrrole-l -caiboxylic acid isobutyl-amide; 

10 1166. 4-[2-(4-fert-Butyl-benzoylamino)-4-me1hyl-pentanoyl3-3-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrdle-l -carboxylic acid phenyl ester, 

1 1 67. 4-[2-(4-/ert-Butyl-benzoylamino)-4-methyl-pentanoyl]-3-oxo-hexahydro- 
pyrrolo[3^-fr]pyrrole-l-carboxylic acid isobutyl ester, 

1 1 68. 4-ferf-Butyl-JV- {3-methyl-l-[6-oxo-4-(pyrrolidine-l -carbonyl)-hexahydro- 
pyrrolo[3,2-i>]pyrroie-l-carbonyl]-butyl}-benzainide; 

1 169. 4-fer?-Butyl-^-{3-methyl-l-[6-oxo-4-(piperidine-l-carbonyl)-hexahydro- 
20 pyn^olo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 170. 4-tert-Bv.tyl-N- {3-methyl-l -[4-(morpholine-4-caibonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-i>3pyirole-l-caibonyl]-butyl}-benzamide; 

25 1171. 4-f erf-ButyWV- {3 -methyl- 1 -[6-oxo-4-(piperazine- 1 -carbonyl)-hexahydro- 
pym)lo[3,2-6]pyirole-l-carbonyl]-butyl}-benzamide; 

1 172. 4- tert-B\xty\-N- {3 -methyl- 1 -[4-(4-methyl-piperazine- 1 -carbonyl)-6-oxo- 
hexahydro-pyirolo[3,2-Z»]pyrrole-l-carbonyl]-butyl}-benzamide; 

1173. 4-fert-Butyl-JV-(3-memyl-l-{4-[2-(4-memyl-piperazin-l-yl)-acetyl]-6-oxo- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-caibonyl}-butyl)-benzamide; 

1 174. 4-terf-Butyl-JV- {3-methyl-l-[6-oxo-4-(2-piperazin-l-yl-acetyl)-hexahydro- 
35 pyrrolo[3,2-£»]pynrole-l-carbonyl]-butyl}-benzamide; 

1175. 4-te^Butyl-iV-{l-[4-(furan-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

40 1176. 4-tert-Butyl-JV^{l-[4-(5-cMoro-furan-2-caibonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-*]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 



30 



45 



1 1 77. 4-tert-Butyl-N- { 1 -[4-(duophene-2-carbonyl)-6-oxo-hexahydro- 
pyn:olo[3,2-6]pyirole-l-caibonyl]-3-methyl-butyl}-benzamide; 

1 1 78. 4-terf-Butyl-AT- { 1 -[4-(5-chloro-diiophene-2-cafbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-!>]pyiTole-l-caibonyl]-3-methyl-butyl}-benzamide; 
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1 1 79. 4-tert-Butyl-JV- { 1 -[4-(fto^-3-cajtonyl>6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole- 1 -carbonyl] -3-methyl-butyl} -benzamide; 

1 1 80. 4-fer/-Butyl-JV- { 1 -[4-(thiophene-3-caibonyl)-6-oxo-hexahydro- 
5 p ynx>lo[3^-i>]pym>le-l-caibonyl]-3-methyl-butyl}-ben2amide; 

1181. 4-tert-Buty\-N-[ 1 -(4-cyclopentanecarbonyl-6-oxo-hexahydro-pyrrolo[3^- 
fc]pyirole-l-carbonyl)-3-methyl-butyl]-benzamide; 

10 1 182. 4-rer/-Butyl-iV-[l-(4-cyclohexme«iibonyl-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-caibonyl)-3-methyl-butyl]-benzamide; 

1183. 4-rert-Butyl-iV-{l-[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro- 
pyirolo[3,2-6]pyrrole-l-caibonyl]-3-methyl-butyl}-benzamide; 

1 1 84. 4-terf-Butyl-iV- { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
A]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1185. 4-fert-Butyl-iV^{l-[4-(2-cyclohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3^- 
20 fc] P yrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1186. 4-rcrt-Butyl-i\r-{3-methyl-l-[6-oxo-4-(pyrrolidine-2-carbonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole-l -carbonyl]-butyl} -benzamide; 

25 1 187. jV^{l-[4-(l-Acetyl-pyrrolidine-2-caibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn-ole-l-carbonyl]-3-mefliyl-butyl}-4-tert-butyl-benzamide; 

1 188. 4-fert-Butyl-JV"-{3-methyl-l-[6-oxo-4-(piperidme-2-carbonyl)-hexahydro^ 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -benzamide; 

30 

1 189. Ar-{l-[4-(l-Acetyl-piperidine-2-caibonyl)-6-oxo-hexahydro-pyirolo[3j2- 
fc]pyrrole-l -carbonyl]-3-methyl-butyl} -4-fe^butyl-benzamide; 

1 190. 4-ferf-Butyl-iV- {3-methyl- 1 -[6-oxo-4-(tetrahydro-fiiran-2-carbonyl)- 
3 5 hexahydro-pyrrolo[3,2-Z>]pyrrole-l -carbonyl]-butyl} -benzamide; 

1 191. iV-{l-[4-(l-Anrnio-cyclobutanecaibonyl)-6-oxo-hexahydro-pyrrolo[3^- 
Z?]pyrrole-l-c^ibonyl]-3-methyl-butyl}-4-tert-butyl-benzamide; 

40 1192. J\^{l-[4-(l-Amino-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
^]pyirole-l-c^iibonyl]-3-methyl-butyl}-4-fert-butyl-benzamide; 

1 193. 2V-{l-[4-(l-Ammo-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3 5 2- 
&]pynole-l -carbonyl]-3-memyl-butyl}-4-fert-butyl-benzamide; 

45 

1 1 94. N- { 1 -[4-(l -Acetylamino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-fc]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-tert-butyl-benzamide; 
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1 195. TV- { 1 ~[4-( 1 -Acetylamino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3^-Z>]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-tert-butyl-benzamide; 

1 1 96. N- { 1 ~[4-(l-Acetylamino-cyclohexanecaibonyl)-6-oxo-hexahydro- 
5 pyrrolo[3,2-Z>]pyirole-l-carbonyl]-3-methyl-buty 

1 1 97. 4-te/?-Butyl-/Sf- { 1 -[4-( 1 -hydroxy-cyclobutanecaibonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pym>le-l-carbony^ 

10 1 198. 4-/er^-Bvrtyl-iST-{l-[4-(l-hydroxy-cyclopentanecarbonyl^ 
pyrrolo[3,2-fc]pyrrole-l-caibonyl]^^ 

j 

1 1 99. 4-terf-Butyl-jV- { 1 -[4-(l -hydroxy-cyclohexanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3 5 2-fc]pyrrole-l-caibonyl]-3-methyl-butyl}-benzamide; 

15 

1 200. 4-ter*-Butyl-iV- { 1 -[4-(l -methoxy-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1 20 1 . 4-terf-Butyl-iST- { 1 -[4-( 1 -methoxy-cyclopentanecarbonyl)-6roxo- 
20 hexahydro-pyrrolo[3,2-fc]pyrro^ 

1 202. 4-tert-Buty\-N- { 1 -[4-( 1 -methoxy-cyclohexanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

25 1 203 . N- { 1 -[4-(2-Amino-2-cyclopentyl-acetyl)-6^ ,2- 
fe]pyrrole-l -carbonyl]-3-methyl-butyl} -4-ter^butyl-benzamide; 

1204. N- { 1 -[4-(2-Amino-2-cyclohexyl-ac^tyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-ter^butyl-benzamide; 

30 

1205. JST-{l-[4-(2-Acetylamino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pym>lo[3,2-Z>]pyrrole-l-caA^ 

1206. JV-{l-[4-(2-Acetylamino-2-cyclo^ 

35 pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-tert-butyl-benzamide; 

1207. 7/-{l-[4-(2-Acetylamino-propionyl)^ 

Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-tert-butyl-benzamide; 

40 1208. JV^{l-[4-(2-Acetylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2 
1 -carbonyl]-3-methyl-butyl} -4-terf-butyl-benzamide; 

1209. ^-(l-{4-[2-(Acetyl-methyl-amino)-acetyl]-6-oxo-hexahydro-pyrro 
Z0pyn-ole-l-carbonyl}-3-methy^ 

45 

1210. 4-ter/-Butyl-7V- { 1 -[4-(2-dimethylamino-acetyl)-6-oxo-hexahydro- 
pyn-olotS^-^pyirole-l-carbonylj-S-methyl-buty^-benzamide; 
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121 1 . N-{\ ~[4^2-Annno-but)Tyl)-^^ 1 - 
carbonyl]-3-methyl-butyl}^r^-butyl-benzamide; 

1212. N-{ l-[4-(2-Acetylamino-bxrtyryl)-6^xo-hexahydro-^ 
5 1 -carbonyl]-3-methyl-butyl} -4-ferr-butyl-benzamide; 

1213. N- { 1 -[4-(2-amino-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-te/t-butyl-benzamide; 

10 1214. N-{ l-[4-(2-Acetylamino-3-methyl-but^ 
6]p>rrole-l-cartonyl]0-methyl^ 

1215. N-{ l-[4-(2-amino-3,3-dimethyl-but^ 

6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-ter/-butyl-benzamide; 

15 

1216. N- { 1 -[4-(2-Acetylamino-3,3-dm 
pyrrolo[3,2-20pyirole-l- 

1217. N-{l-[4-(2-Amino-3-methyl-pen^ 
20 &]pyrrole-l-carbonyl]-3-me^ 

1218. N-{ l-[4-(2-Acetylamino-3-me1hyl-pentanoyl)-6^xo-hexahyd 
pyrrolo[3,2-6]pyrrole-l-caibo^ 

25 1219. 4-ter^Butyl-iV^[3-methyM-(^ 

fc]pyrrole-l-carbonyl)-butyl]-benzamide; 

1220. 4-terf-Butyl-iV- {3-methyl-l-[4«-(3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -caibonylj-butyl} -benzamide; 

30 

1221 . 4-te/?-Butyl-iV^{3-methyl-l-[^ 
pyrrolo[3,2-&]pyrrole- 1 -carbonylj-butyl} -benzamide; 

1 222. N-{1 -[4-(2-Amino-4-methyl-pentanoyl)-6-ox ,2- 
35 ft]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-terr-butyl-benzamide; 

1 223 . N- { 1 -[4-(2-Ac^tylaixiino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fr]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-ter^butyl-benzamide; 

40 1 224. N- { 1 -[4-(2-Ammo-4,4-dimethyl-pen 

£]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-ter^utyl-benzamide; 

1 225. N- { 1 -[4-(2-Acetylainino-4,4-dimethyl-pentanoyl)-6-oxo-hex 
pyrrolo[3,2-&]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-ter^butyl-benzamide; 

45 

1 226. N-{1 -[4-(2-Amino-pent^oyl)-6-oxo-hexah^^ 1 - 
caibonyl]-3-methyl-butyl}^^-butyl-benzamide; 
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1227. N- { 1 -[4-(2-Acetylaniino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3^- 
6]pyrrole-l-caibonyl]-3-methyl-butyl}-4-/er/-butyl-benzamide; 

1228. JST-{l-[4-(2-Amino-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
5 i,]pyrrole-l-carbonyl]-3-methyl-butyl}^^-butyl-benzamide; 

1 229 N- { 1 -[4-(2-Acetylamino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyn:olo[3£-&]pyrrole-l-caAonyl]-3-m^ 

10 1230. i\T-{l-[4-(2-hydroxy-3-methyl-butyiyl)-6-oxo-hexahydn)-pyrrolo[3^- 
^]pyrrole-l-carbonyl]-3-methyl-butyl}-4-?ert-butyl-benzamide; 

1231. J\T-{l-[4-(2-metboxy-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-caibonyl]-3-methyl-butyl}-4-terf-butyl-benzamide; 

15 1232. 4-ferf-Butyl-iV^{l-[4-(2-hydroxy-3,3-dimethyl-butyryl)-6-oxo-hexahydro- 
pyirolo[3,2-6]pyiTole-l-caibonyl]-3-methyl-butyl}-benzamide; 

1233. 4-tert-Butyl-JV- { 1 -[4-(2-methoxy-3,3-dimethyl-butyryl)-6-oxo-hexahydro- 
20 pym>lo[3^-^]pyrrole-l-caibonyl]-3-methyl-butyl}-benzamide; 

1234. 4-fert-Butyl-i\r-{l-[4-(2-hydroxy-3-metliyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-£>]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

25 1235. 4-fert-Butyl-iV- { l-[4-(2-methoxy-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-i>]pyrrole-l-cafbonyl]-3-methyl-butyl}-benzamide; 

1236. 4-tert-Butyl-iSr-{l-[4-(2-hydroxy-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

30 

1237. 4-fert-Butyl-7ST-{l-[4-(2-methoxy-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzainide; 

1238. 4-tert-Buty\-N- { 1 -[4-(2-hydroxy-4,4-dimethyl-pentanoyl)-6-oxo- 

35 hexahydro-pyrrolo[3,2-^]pyrrole-l-carbonyl]-3-methyl-butyl}-benzainide; 

1239. 4-ter/-Butyl-AT- { l-[4-{2-methoxy-4,4-dimethyl-pentanoyl)-6-oxo- 
hexahydro-pynolo[3>Z>]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

40 1240. 4-terf-Butyl-.A/'- { 1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
&]pyirole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1241. 4-tert-Butyl-iV-{l-[4-(2-methoxy-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-caibonyl]-3-methyl-butyl}-benzamide; 

45 

1 242. 4-f ert-Butyl-JV- { 1 -[4-(2-hydroxy-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyirole-l -carbonyl]-3-methyl-butyl} -benzamide; 
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1 243 . 4-tert-Butyl-N- { 1 -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo-hexahydro 
pyrrolo[3,2-6]pyirole-l-<^bonyl]-3^ 

1 244. N-[ 1 -(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3 ,2-£]pyrrole- 1 -carbonyl)-3- 
methyl-butyl]-4-dimethylaminobenzamide; 

1245. 4-Dimethylamino-JV- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-2-caxbonyl) 
hexahydro-pyrrolo[3,2-&]pyiTole-^ 

1 246. 4-Dimethylamino-JV- {3-methyl- 1 -[6-oxo-4-(pyridine-3-carbonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1 247. 4-Dimethylamino-^- {3-methyl- l-[6-oxo-4-(l -oxy-pyridine-3-carbonyl) 
hexahydro-pyrrolo[3,2-6]pyrrole-l-c^ 

1248. 4-Dimethylamino-N- {3-methyl- 1 -[6-oxo-4-(pyridine-4-carbonyl)- 
hexahydro-pyrrolo[3,2-&]pyrrole-l-caibonyl]-butyl}-benzamide; 

1 249. 4-Dimethylamino-JV- {3 -methyl- 1 - [6-oxo-4-( 1 -oxy-pyridine-4-carbonyl) 
hexahydro-pynrolo[3,2-6]pyrrol^^ 

1 250. N-[ 1 -(4-Benzenesulfonyl-6-oxo-hexahydro-pyrrolo[3 ,2-£>]pyrrole- 1 - 
carbonyl)-3-methyl-butyl]-4-dimethylainincHbenzamide; 

1251 . 4-Dimethylamino-iS^{3-methyl-l-[6-oxo-4-(pyridm 
hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -benzamide; 

1252. 4-Dimethylammo-i\H3-methy 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1253. 4-Dimethylamino-A^[3-methyl-l-(6-oxo-4-phenylacetyl-hexahydro 
pyn:olo[3,2-^]pyrrole-l-carbonyl)-butyl]-benzamide; 

1 254. 4-[2-(4-Dimethylamino-benzoylamino)-4-methyl-pentenoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-Z?]pyrrole-l-carboxylic acid phenylamide; 

1255. 4-[2-(4-Dimethylamino-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3 5 2-fe]pyrrole-l-carboxylic acid isobutyl-amide; 

1256. 4-[2-(4-Dimethylamino-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid phenyl ester; 

1257. 4-[2-(4-Dimethylamino-benzoylamm^ 
hexahydro-pyrrolo[3^-6]pyrrole-l-carboxylic acid isobutyl ester; 

1258. 4-Dimethylamino-N- {3-methyl- 1 -[6-oxo-4-(pyrrolidine- 1 -carbonyl)- 
hexahydro-pyrrolo[3,2-Z?]pyrrole- 1 -carbonyl]-butyl} -benzamide; 
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1259. 4-Dimethylamino-N- {3-methyl- 1 -[6-oxo-4-(piperidine- 1 -carbonyl)- 
hexahydro-pyrrolo[3 ,2-£>]pyrrole- 1 -caibonyl]-butyl } -benzamide; 

1260. 4-Dimethylamino-iV- {3-methyl- 1 -[4-(morpholine-4-carbonyl)-6-oxo- 
5 hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl } -benzamide; 

1261. 4-Dimethylamino-JV- {3-methyl- 1 -[6-oxo-4-(piperazine- 1 -carbonyl)- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l -airt>onyl]-butyl} -benzamide; 

10 1262. 4-Dimethylammo-A^ 

oxo-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -caibonyl]-butyl} -benzamide; 

1263. 4-Dimethylamino-JV-(3-methyl-l- (4-[2-(4-methyl-piperazin-l-yl)-acetyl]- 
6-oxo-hexahydro-pyrrolo[3,2-Z>]pyrrole-l -cafbonyl} -butyl)-benzamide; 

15 

1264. 4-Dimethylamino-iV- {3-methyl- 1 -[6-oxo-4-(2-piperazin-l -yl-acetyl)- 
hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1 265. 4-Dimethylamino-N- { 1 -[4-(furan-2-carbonyl)-6-oxo-hexahydro- 
20 pyrrolo[3^-fc]pyirole-l-carbonyl]-3-methyl-but)d}-benzamide; 

1 266. 4-Dimethylamino-iV- { l-[4-(5-chloro-furan-2-carbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

25 1 267. 4-Dimethylamino-iV : - { 1 -[4-(thiophene-2-carbonyl)-6-oxo-hexahydro- 
pyrrolo[3^-fc]pyrrole-l-carbon^ 

1 268. 4-Dimethylamino-N- { 1 -[4-(5-chloro-thiophene-2-carbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

30 

1269. 4-Dimethylamino-N- { 1 -[4-(furan-3-carbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2~6]pyrrole-l -carbonyl]-3-methyl-butyl} -benzamide; 

1 270. 4-Dimethylamino-iV- { 1 -[4-(thiophene-3-carbonyl)-6-oxo-hexahydro- 
35 pyrrolo[3^-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1 27 1 . 4-Dimethylamino-N-[ 1 -(4-cyclopentanecarbonyl-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-carbonyl)-3-methyl-butyl]-benzainide; 

40 1 272. 4-Dimethylamino-iV-[ 1 -(4-cyclohexanecarbonyl-6-oxo-hexahydro- 
pyrrolo[3£-6]pyrrole- 1 -carbonyl)-3-methyl-butyl]-benzamide; 

1 273 . 4-Dimethylamino-iV- { 1 -[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro- 
pyn-olo[3,2-6]pyrrole-l-carbonyl]-3-methylrbutyl}-benzamide; 

45 

1 274. 4-Dimethylamino-iV^ { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3^-^]pyrrole-l -carbonyl]-3-methyl-butyl} -benzamide; 
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1275. 4-Dimethylamino-AT- { 1 -[4<2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3^-Z>]pyrrole-l -carbonyl]-3-methyl-butyl} -benzamide; 

1276. 4-Dimethylamino-jV-{3-methyl-l-[6 

5 hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1277. JV-{l-[4-(l-Acetyi-pyrrolidm^ 

fcjpyrrole- 1 -carbonyl] -3 -methyl-butyl } -4-dimethylamino-benzamide; 

10 1278. 4-Dimethylamino-i\T-{3-methyl-l-[6-oxo-4-(piperi 

hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1279. N-{1 -[4-( 1 -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
&]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-dimethylamino-benzainide; 

15 

1280. 4-Dimethylammo-N-{3-me^ 
hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1281. iV^{l-[4-(l-Amino-cyclobutanecaA^ 

20 fc]pyixole-l-c^bonyl]-3-methyl-butyl}-4-dimethylainino-b 

1 282 . iST- { 1 -[4-( 1 -Amino-cyclopentanecaibonyl)-6-oxo-hexa^ 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-dimethylamino-benzamide; 

25 1283. iV-{l-[4-(l-Amino-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-dimethylamino-benzamide; 

1 284. N- { 1 -[4-( 1 -Acetylamino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-ft]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino- 

30 benzamide; 

1285. N- { 1 -[4-( 1 -Acetylamino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino- 
benzamide; 

35 

1286. N- { 1 -[4-( 1 -Acetylamino-cyclohexanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-£>]pyrrole-l-carbonyl]-3-me1hyl-butyl}-4-dimethylamm 
benzamide; 

40 1287. 4-Dimethylamino-iV- { 1 -[4-(l -hydroxy-cyclobutanecarbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrol^ 

1288. 4-Dimethylamino-N- { 1 -[4-(l -hydroxy-cyclopentanecarbonyl)-6-oxo- 
hexahydro-pyn*olo[3^-6]pyn:ole-l-carbonyl]-3-methyl-butyl}-benzamide; 

45 

1 289. 4-Dimethylamino-N- { 1 -[4-(l -hydroxy-cyclohexanecarbonyl)-6-oxo- 
hexahydro-pyn*olo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-b 
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1290. 4-IWmethylamm^ 
hexahydro-pyrrolo[3,2-fc]p>^ 

1291 . 4-Dimethylamino-i\^{ l-[4-(l-methoxy-cyclopentan 
hexahydro-pyrrolo[3>fc]p^ 

1 292. 4-Dimethylamino-iV- { 1 -[4-(l -methoxy-cyclohexanecarbonyl)-6-oxo- 
hexahydro-pyrrolo[3>&]pyr^ 

1293 . N-{1 -[4-(2-Ammo-2-cyd 

6]pyiTole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino-benzainide; 

1294. i\T-{l-[4-(2-Amino-2-cyclohexyl-ace^ 

£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} ^-dimethylamino-benzamide; 

1295. JV-{144-(2-Acetylamm^ 
pyn-olo[3,2-fc]p5OTole-l-caibonyl]-3-methyl-butyl}^dime^ 

benzamide; 

1296. j\f-{l-[4-(2-Acetylamino-2^^^ 
pyrrolo[3,2-ft]pyirole-l-caibo 
benzamide; 

1297. JV'-{l-[4-(2-Acetylamino-propionyl)-6-oxo-hexahydro-pyn- 
&]pyrrole-l-carbonyl]-3-methy^ 

1 298. TV- { 1 -[4-(2-Acetylanuno-acet^ 

1 -carbonyl]-3-methyl-butyl} ^-dimethylamino-benzamide; 

1299. i\^(l-{4-[2-(Acetyl-methyl-am^ 
6]pyrrole-l-carbonyl}^-methyl-butyl)-4-dimethylamin^ 

1300. 4-Dimethylamino-iV- { 1 -[4-(2-dimethylamino-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyirole-l -c^ 

1301. i\f-{l-[4-(2-Amino-but^ 
carbonyl]-3-methyl-butyl}^-d^ 

1 302. N- { 1 44-(2-Acetylamino-butyryl)-6-oxo-hexahydro-pyiTolo[3^ 
l-caibonyl]-3-methyl-butyl}-4-dimethylamino-benzanu 

1 303 . N-{1 -[4-(2-amino-3-me%l-butyry^ 

Z>]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino-benzamide; 

1 304. N- { 1 -[4-(2-Acetylamino-3-methyl-butyiyl)-6-oxo-hexahydro-^ 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} ^-dimethylamino-benzamide; 
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1305. N-{l-[4-(2-amino-3,3-dimethyl-bu^ 

6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-dimethylatnino-benzamide; 

1306. N- { 1 -[4-(2-Acetylamino-3,3-dimethyl-bu1yryl>6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyirole-l-caibonyl]-3-metbyl-butyl}-4-dimethylamino- 

benzamide; 

1307. i^-{l-[4-(2-Amino-3-methyl-pentanoyl)-6K)xo-hexahy(iro-pyiTolo[3,2- 
6]pyrrole- 1 ^arbonyl]-3-methyl-butyl} -4-dimethylamino-benzamide; 

1 308. N- { 1 -[4-(2-Acetylamino-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-i»]pyiTole-l-carbonyl]-3-methyl-butyl}-4-dimethylamino- 

benzamide; 

1309. 4-Dime1hylaiiuno-i\r-[3-methyl-l-(6-oxo-4-peiitanoyl-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl)-butyl]-benzamide; 

1310. 4-Dimethylamino-^{3-methyl-l-[4-(3-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-benzamide; 

1311. 4-Dimethylamino-iST- {3-methyl- l-[4-(4-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-Z>]pyirole-l-c^onyl]-butyl}-benzamide; 

1312. JV"-{l-[4-(2-Amino-4-methyl-pentano^ 
fc]pyrrole-l-caibonyl]-3-methyl-butyl}-4-dimethylamino-benzaim 

1313. N- { 1 -[4-(2-Acetylamino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-dimethylamino- 
benzamide; 

1 3 14. N- { l-[4-(2-Amino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2 
&]pyirole- 1 -caibonyl]-3-methyl-butyl} -4-dimethylamino-benzamide; 

1315. N-{ 1 -[4-(2- Acetylamino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyirolo[3,2-£]pynole-l-caibonyl]-3-me^ 

benzamide; 

1316. N- { l-[4-(2-Amino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 - 
carbonyl]-3-methyl-butyl}-4-dimethylaiiiino-benzaiiiide; 

1317. i\r-{l-[4-(2-Acetylamino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-caibonyl]-3-memyl-butyl}-^ 

1318. N- { 1 -[4-(2-Amino-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
fc]pyrxole- 1 -carbonyl] -3-methyl-butyl} -4-dimethylanaino-benzamide; 
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1319. N- { l-[4-(2-Acetylainino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pym>le-l-caibonyl]-3-methyl-butyl}-4-dimethylanmo- 

benzamide; 

1320. JV-{l-[4-(2-hydroxy-3-me1hyl-butyryl)-6-oxo-hexahydro-pyrrolo[3^- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-dimethylainino-benzamide; 

1321. N- { 1 -[4-(2-methoxy-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-dimethylamino-benzamide; 

1322. 4-Dimethylamino-JV^{l-[4-(2-hydioxy-3,3-dimethyl-butyryl)-6-oxo- 
hexahydro-pyn-olo[3^-fc]pyrrole-l-cafbonyl]-3-methyl-butyl}-benzamide; 

1323. 4-Dimethylamino-tf-{ 1 -[4-(2-methoxy-3,3-dimethyl-butyryl)-6-oxo- 
hexahydro-pyiTolo[3^-fc]pyTrole-l-carbonyl]-3-methyl-butyl>-benzamide; 

1324. 4-Dimethylamino-JV-{l-[4-(2-hydroxy-3-methyl-pentanoyl)-6-oxo- 
hexahy<fro-pyrrolo[3,2-d]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1 325 . 4-Dimethylamino-AT- { 1 -[4-(2-methoxy-3-methyl-pentanoyl)-6-oxo- 
hexahydro-pynx>lo[3,2-^]pyirole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1 326. 4-Dimethylamino-TV- { 1 -[4-(2-hydroxy-4-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyn-ole-l-caibonyl]-3-methyl-butyl}-benzamide; 

1 327 . 4-0^6^181311110-/^- { 1 -[4-(2-methoxy-4-methyl-pentanoyl)-6-oxo- 
hexahydro-pynolo[3,2-!>]pyrrole-l-caibonyl]-3-methyl-butyl}-benzamide; 

1 328. 4-Dimethylamino-iV- { 1 -[4-(2-hydroxy-4,4-diniethyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-£>]pyiTole-l-carbonyl]-3-methyl-butyl>-beiizam 

1 329. 4-Dimethylamino-JV- { 1 -[4-(2-mettioxy-4,4-dimethyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-£>]pyirole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1330. 4-Dimethylamino-iV- { 1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro- 
pyirolo[3,2-i>]pyrrole-l-caibonyl]-3-me1hyl-butyl}-beri2amide; 

1331 . 4-Dimethylamino-A^- { 1 -[4-<2-methoxy-pentanoyl)-6-oxo-hexahydro- 
pyiTolo[3,2-6]pyirole-l-carbonyl]-3-methyl-butyl}-ben2ainide; 

1 332. 4-Dimethylamino-JV- { 1 -[4-(2-hydroxy-5-methyl-hexanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-fe]pyirole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1333. 4-Dimethylamino-2\T- { 1 -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo- 
hexahydro-pyirolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1334. jV-[l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3^-6]pyrrole-l-carbonyl)-3- 
methyl-butyl]-4-tMophen-2-yl-benzamide; 
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1335. N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-caibonyl^^^ 

1336. N- {3-methyl-l -[6-oxo-4-(pyridine-3-caibonyl)-hexahydro-pyrro 
fc]pynrole-l-caibonyl]-butyl}^ 

1 337. N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-3-caibonyl)-hexahydro- 
pyrrolo[3,2-fc]pynrole-l-caibonyl]-butyl}-4-thiop 

1338. JV^{3-methyl-l-[6-oxo-4-(pyridm^ 

frjpyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

1339. N- {3-methyl- 1 - [6-oxo-4-( 1 -oxy-pyridine-4-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyixole-l-caibo^ 

1 340. 1 -(4-Benzenesulfonyl-6-oxo-hex 1 - 
caibonyl)-3-methyl-butyl]-4-thiophen-2-yl-benzamide; 

1 341 . N- {3-methyl-l -[6-oxo-4-(pyridine-^ 
fe]pyrrole-l-caibonyl]-butyl}-4-thiophen-2-yl-benzamide; 

1342. N- {3-methyl- l-[6-oxo-4-( 1 -oxy-pyri 
pyrrolo[3,2-6]pyrrole-l-caib^ 

1343. AT-[3-methyl-l-(6-oxo-4-phenylare^^ 
caibonyl)-butyl]-4-thiophen-2-yl-benzamide; 

1 344. 4-[4-Methyl-2-(4-thiophe^ 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l -carboxylic acid phenylamide; 

1 345. 4-[4-Methyl-2-(4-thiophen-2-yl-benzoylamino)-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carboxylic acid isobutyl-amide; 

1 346. 4-[4-Methyl-2-(4-thiophen-2-yl-benzoylamino)-pentBnoyl]-3 
hexahydro-pyrrolo[3^-fe]pyrrole-l-carboxylic acid phenyl ester, 

1 347. 4-[4-Methyl-2-(4-thiophen-2-y^ 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid isobutyl ester, 

1 348. N- {3-methyl-l -[6-oxo-4-(pyrrolidine- 1 -carbonyl)-hexahydro-pyrrolo[3^- 
6]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

1 349. N- {3-methyl- 1 -[6-oxo-4-(piperidine- 1 -carbonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

1350. N-{3-methyl-l-[4-(morpho 

fc]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 
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1351. N- {3-methyl- 1 -[6-oxo-4-(piperazine- 1 -caibonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-caibonyl]-butyl}-4-thiophen-2-yl-benzamide; 

1 3 52. N- {3-methyl- 1 -[4-(4-memyl-piperazine- 1 -caibonyl)-6-oxo-hexahydro- 
pynolo[3,2-6]pyrrole-l-carbonyl]-biityl}-4-tbiophen-2-yl-beazanude^ 

1 353. JV-(3-methyl-l - {4-[2-(4-methyl-piperazin-l -yl)-acetyl]-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-caibonyl}-butyl)-4-thiophen-2-yl-benzainide; 

1354. N- {3-methyl- 1 -[6-oxo-4-(2-piperazin- 1 -yl-acetyl)-hexahydro-pyrrolo[3 ,2- 
fc]pyrrole-l-carbonyl]-butyl>-4-thiophen-2-yl-benzamide; 

1 355. N-{1 -[4-(furan-2-caibonyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 - 
carbonyi] -3-methyl-butyl} -4-thiophen-2-yl-benzamide; 

1356. N- { 1 -[4-(5-cWoro-furan-2-carbonyl>6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-memyl-butyl}-4-tWophen-2-yl-beiizamide; 

1 3 57. N-{ 1 -[4-(thiophene-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1 - 
carbonyl]-3-memyl-butyl}-4-thiophen-2-yl-benzamide; 

1358. N- { l-[4-(5-chloro-thiophene-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-tWophen-2-yl-benzainide; 

1359. i\T-{l-[4-(ftran-3-caibonyl)-6-oxo-te 
carbonyl]-3-memyl-butyl}-4-thiophen-2-yl-benzainide; 

1 360. N- { 1 -[4-(thiophene-3-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-^]pyrrole- 1- 
carbonyl]-3-methyl-butyl} -4-thiophen-2-yl-benzamide; 

1361. N-[ 1 -(4-cyclopentanecarbonyl-6-oxo-hexahydro-pyrrolo[3^-fe]pyrrole- 1 - 
caibonyl)-3-memyl-butyl]-4-11uophen-2-yl-ben2amide; 

1 362. AT-[l-(4-cyclohexanecarbonyl-6-oxo-hexahydro-pyrrolo[3,2-fe]pym)le-l - 
carbonyl)-3-methyl-butyl]-4-thiophen-2-yl-benzamide; 

1 363 . N- { 1 -[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyiTole-l-caibonyl]-3-methyl-butyl}-4-tWophen-2-yl-benzamide; 

1 364. N- { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2-i>]pyrrole- 1 - 
carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzamide; 

1 365. N- { 1 -[4-(2-cyclohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3 > 2-fe]pyrrole- 1 - 
carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzapiide; 

1366. A^-{3-methyl-l-[6-oxo-4-(pyCTolidme-2-carbonyl)-hexahy(lro-pyrro 
Z>]pyrrole-l-carbonyl]-butyl}-4-miophen-2-yl-benzamide; 
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1367. AT-{l-[4-(l-A<^tyl-pyrroUdine-2-carbonyl)-6-oxo-hexahydro-p>Trolo[3^- 
fc]pyn-ole-l-caibonyl]-3-methyl-butyl}-4-tWophen-2-yl-beiizamide; 

5 1368. N-{3-me1hyl-l-[6-oxo-4-(piperidine-2-^^ 

6]pyrrole-l-carbonyl]-butyl}-4-thiophen-2-yl-benzamide; 

1369. N- { 1 -[4-(l -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-caibonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzamide; 

10 

1370. JV-{3-methyl-l-[6-oxo-4-(tetrahydro-furan-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -caibonyl]-butyl} -4-thiophen-2-yl-benzamide; 

1371. N-{1 -[4-( 1 -Amino-cyclobutanecarbonyl)-6-oxo-hexahydiXHpyrrolo [3 ,2- 
1 5 6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-tbiophen-2-yl-benzamide; 

1 372. N- { 1 -[4-(l -Amino-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
t]pyixole-l-carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzamide; 

20 1373. N- { 1 -[4-(l -Amino-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
fc]pyrrole-l-carbonyl]-3-mediyl-butyl} -4-thiophen-2-yl-benzamide; 

1 374. N- { l-[4-(l -Acetylamino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-*]pyrrole-l-carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl- 

25 benzamide; 

1375. iV- { 1 - [4-( 1 -Acetylamino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3>fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4-thiophen-2-yl- 

benzamide; 

30 

1 376. N-{ 1 -[4-(l -Acetylamino-cyclohexanecaibonyl)-6-oxo-hexahydro- 
pyirolo[3,2-fc]pyrrole-l-carbonyl3-3-methyl-butyl}-4-thiophen-2-yl- 
benz amide; 

35 1377. N-{1 -[4-( 1 -hydroxy-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
fc]pyrrole-l-caibonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzamide; 

1378. JV-{l-[4-(l-hydroxy-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-tMophen-2-yl-benzamide; 

40 

1 379. N- { 1 -[4-(l -hydroxy-cyclohexanecarbonyl)-6-oxo-hexahydro-pyiTolo[3,2- 
^]pyrrole-l-carbonyl]-3-mediyl-butyl}-4-thiophen-2-yl-benzamide; 

1 3 80. N-{ 1 -[4-(l -methoxy-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
45 6]pyrrole-l-carbonyl]-3-methyl-butyl} -4-tbiophen-2-yl-benzamide; 

1381. Ar-{l-[4-(l-methoxy-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-cafbonyl]-3-methyl-butyl}-4-tMophen-2-yl-benzamide; 
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-209- 

1 3 82. N- { 1 -[4-(l -meflioxy-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
fc]pyrrole-l-caibonyl]-3-me%l-butyl}-4-tWophen-2-yl-ben2anude; 

1 383 N- { 1 -[4-(2-Amino-2-(^lopentyl-acetyl)-6-oxo-hexahydi^pyrrolo[3,2- 
fc]pyrrole-l-caibonyl]-3-methyl-butyl}-4-tMophen-2-yl-benzamide; 

1 3 84. N- { 1 -[4-(2-Amino-2-<^clohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3^- 
i]pyrrole-l-caibonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzamide; 

• 1385. N-{\ -[4-(2- Acetylamino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l -carbonyl]-3-metliyl-butyl} -4-thiophen-2-yl- 
benzamide; 

15 1386. N-{\ -[4-{2-Acetylamino-2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyn-olo[3^-6]pynole-l-carbonyl]-3-melhyl-butyl}-4-tbiophen-2-yl- 

benzamide; 

1 387. iV- { 1 -[4-(2-Acetylamino-propionyl)-6-oxo-hexahydro-pyrrolo[3,2- 
20 i] p yrrole-l-carbonyl]-3-metbyl-butyl>-4-tbiophen-2-yl-benzamide; 

1388. N- { 1 -[4-(2-Acetylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2-i>]pym)l^ 
l-caibonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzamide; 

25 1389. JV-(l-{4-[2-(Acetyl-methyl-amino)-acetyl]-6-oxo-hexahydro-pyrrolo[3^- 
i]pyrrole-l-caibonyl}-3-methyl-butyl)-4-tbiophen-2-yl-benzamide; 



30 



1 390. N- { 1 -[4-(2-dimethylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
6]pyirole-l-caibonyl]-3-melhyl-butyl}-4-tbiophen-2-yl-ben2amide; 

1 39 1 . 1 -[4-(2-Amino-butyryl)-6-oxo-hexahydro-pyirolo[3,2-^]pyrrole- 1 - 
carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzamide; 



1 392. N- { 1 -[4-(2-Acetylanuno-butyryl)-6-oxo-hexahydro-pyrrolo[3 ,2-fc]pyrrole- 
35 i-caibonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzainide; 

1 393. N- { 1 -[4-(2-amino-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn^le-l-carbonyl]-3-me1hyl-butyl}-4-tbiophen-2-yl-benzamide; £ 

40 1394. i\r-{l-[4-(2-Acetylamino-3-me%l-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-caibonyl]-3-methyl-butyl}-4-tWophen-2-yl-benzamide; 

1395. N-{l-[4-(2-amino-3,3-dimethyl-buty^ 

fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzamide; 



45 



1396. N- { 1 -[4-(2-Acetylainino-3,3-dimethyl-butyryl)-6-oxcHhexahydro- 
pyrrolo[3,2-fc]pyrrole-l-carbonyl]-3-methyl-butyl}-4-thiophen-2-yl- 



benzamide; 
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1397. JST-{l-[4-(2-Airri^ 

6]pyrrole-l -carbonyl]-3-m^ 

5 1398. i\T-{l-[4-(2-Ac«tylainino-3-methyl-pentanoyl) 
pyrrolo[3,2-6]pyrrole-l-caA^ 
benzamide; 

1399. JV^[3-methyl-l-(6-oxo-4-pentanoyl-hexahy^ 
1 0 carbonyl)-butyl]-4-tMophen-2-yl-benzaiiude; 

1400. J\^{3-methyl-l-[4-(3-methyl-pe^ 

6]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

15 1401. iV-{3-methyl-l-[4-(4-methyl^ 

6]pyrrole- 1 -carbonyl]-butyl} -4-thiophen-2-yl-benzamide; 

1 402. N- { 1 -[4-(2-Ammo-4-methy^ 

&]pyrrole- 1 -carbonyl]-3-methyl-butyi} -4-thiophen-2-yl-benzamide; 

20 

1 403 . N- { 1 -[4-(2-Acetylamino^methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-3-methyl-butyl} -4-thiophen-2-yl- 
benzamide; 

25 1 404. N- { 1 -[4-(2-Amino-4,4-dimethyl-pen^ 

fe]pyrrole-l-carbonyl]-3-methyl-butyl} -4-thiophen-2-yl-benzamide; 

1 405. N- { 1 -[4-(2-Acetyiamino-4,4-dimethyl-pent^^ 
pyirolo[3,2-Z>]pyirole-l-carbon^ 

30 benzamide; 

1 406. N- { 1 -[4-(2-Amino-pentanoyl)-6-oxo-hexahydro-pyirolo[3,2-t]pyrrole-l - 
carbonyl]-3-methyl-butyl}^tWophen-2-yl-beiizainide; 

35 1407. N- {l-[4-(2-Acetylamino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzamid 

1 408. N- { 1 -[4-(2-Ainino-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn:ole-l-caibonyl]-3-methyl^ 

40 

1 409. N- { 1 -[4-(2- Acetylamino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyirolo[3,2-6]pyrrole-l-carbonyl]0^ 

benzamide; 

45 1 4 1 0. N- { 1 -[4-(2-hydroxy-3-methyl-butyryl)-6-oxo-hexahydro-pyiTolo[3 9 2^ 
Z>]pyrrole-l-carbonyl]-3-methy^ 



-211- 

141 1. iV-{l-[4-(2-methoxy-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzanude; 

1412. 7V"-{l-[4-(2-hydroxy-3,3-dimethyl-butyryl)-6-oxo-hexahydro-pyrrolo[3 > 2- 
i>]pym>le-l -carbonyl]-3-methyl-butyl} -4-thiophen-2-yl-benzamide; 

1413. JV-{l-[4-(2-methoxy-33-dimethyl-butyryl>6-oxo-hexahydro-pyrrolo[3> 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-tWophen-2-yl-bOT2amide; 

1414. 7/-{l-[4-(2-hydn)xy-3-me1hyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-me1hyl-butyl}-4-thiophen-2-yl-benzamide; 

141 5. N- {l-[4-(2-methoxy-3-metbyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pynole-l -carbonyl]-3-methyl-butyl} -4-tmophen-2-yl-benzamide; 

1416. N- { 1 -[4-(2-hydroxy-4-methyl-pmtanoyl>6-oxo-hexahydro-pyrrolo[3^- 
6]pyrrole-l-caibonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzamide; 

1417. JVT-{l-[4-(2-methoxy-4-mefliyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4-thiophen-2-yl-benzamide; 

1418. N- { 1 -[4-(2-hydroxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyn-olo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-tbiophai-2-yl- 
benzamide; 

1419. N- { 1 -[4-(2-metboxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyirolo[3,2-&]pyrrole-l -carbonyl]-3-methyl-butyl} -4-tbiophen-2-yl- 
benzamide; . 

1420. N- { 1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-Z>]pynx)le-l ■ 
carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzainide; 

1421 . JV-{l-[4-(2-methoxy-pentanoyl)-6-oxo-hexahydro-pyirolo[3,2-fe]pyrrole-l 
carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzainide; 

1422. i\r-{l-[4-(2-hydroxy-5-methyl-hexmoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn-ole-l-carbonyl]-3-me1hyl-butyl}-4-tbiophen-2-yl-ben2amide; 

1 423 . N-{1 -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-tbiophen-2-yl-benzamide; 

1424. 5-Phenyl-tbiophene-2-carboxylic acid-[l-(4-Benzoyl-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl)-3-methyl-butyl]-amide; 

1425. 5-Phenyl-thiophene-2-carboxyUc acid-{3-methyl-l-[6-oxo-4-(pyridine-2- 
carbonyl)-hexahydro-pyrrolo[3,2-£>]pyrrole- 1 -carbonyl]-butyl} -amide; 
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1426. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- 1 -[6-oxo-4-(l -oxy- 
pyridine-2-carbonyl)-hexahydr^ 

amide; 

1427. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- l-[6-oxo-4-(pyridine-3- 
carbonyl)-hexahydro-pyrrolo[3^ 

1428. 5-Phenyl-thiophene-2-caiboxylic acid-{3-methyl-l-[6-oxo-4-(l-oxy- 
pyridine-3-carbonyl)-hexahy^ 

amide; 

1429. 5-Phenyl-thiophene-2-carboxylic acid-{3-methyl-l-[6-oxo-4-(pyridine-4- 
carbonyl)-hexahydro-pyrrolo[3 ,2-Z>]pyrrole- 1 -carbonyl]-butyl} -amide; 

1430. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- 1 -[6-oxo-4-(l -oxy- 
pyridine-4-ca*onyl)-hexah^^ 

amide; 

1431 . 5-Phenyl-thiophene-2-carboxylic acid-[l-(4-Benzenesidfonyl-6-ox(H 
hexahydro-pyrrolo[3,2-6]pyiro^ 

1432. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- 1 -[6-oxo-4-(pyridine-2- 
sulfonyl)-hexahydro-pyro^ 

1433. 5-Phenyl-thiophene-2-carboxylic acid-{3-methyl-l-[6-oxo-4-(l-oxy- 
pyridine-2-sulfonyl)-hexah^^ 

amide; 

1 434. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- l-[6-oxo-4-(pyridine-3 - 
sirifonyl)-hexahydro-pyrro^ 

1435. 5-Phenyl-thiophene-2-carboxylic acid-{3-methyl-l-[6-oxo-4-(l-oxy- 
pyridine-3-sulfonyl)-te^ 

amide; 

1 436. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- 1 -[6-oxo-4-(pyridine-4- 
sulfonyl)-hexahydro-pyirolo[^^ 

1437. 5-Phenyl-thiophene-2-carboxylic acid-{3-methyl-l-[6-oxo-4-(l-oxy- 
pyridine-4-siilfonyl)-hexahydro-pyirolo[3,2-ft]pyrrole- 1 -caibonyl]-butyl} - 
amide; 

1438. 5-Phenyl-thiophene-2-carboxylic acid-[3-methyl-l-(6-oxo-4-phenylacetyl- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl)-butyl]-amide; 

1439. 4. {4-Methyl-2-[(5-phenyl-thiophene^ 
oxo-hexahydro-pyrrolo[3,2-b]pyrrole-l-carboxylic acid phenylamide; 
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1440. 4- {4-Methyl-2-[(5-phenyl-tto 
oxo-hexahydro-pyn-olo[3^-b]p>TTole-l-caiboxyiic acid isobutyl-amide; 

1441 . 4-{4-Methyl-2-[(5-phenyl-thiophene-2-c^ 

5 oxo-hexahydix>-pyrrolo[3,2-b]pyrrole-l-carboxylic acid phenyl ester; 

1442. 4-{4-Methyl-2-[(5-phenyl-thiop 
oxo-hexahydro-pyrrolo[3,2-b]pyrrole-l-carboxylic acid isobutyl ester; 

10 1 443. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- 1 -[6-oxo-4-(pyrrolidine- 
1 -carbonyl)-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -amide; 

1444: 5-Phenyl-thiophene-2-carboxylic acid-{3-methyl-l-[6-oxo-4-(piperidine- 
1 -carbonyl)-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -amide; 

15 

1445. 5-Phenyl-thiophene-2-caiboxylic acid- {3-methyl- 1 -[4-(morpholine-4- 
carbonyl>6-oxo-hexahydro-pyrro^^ 

1446. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl- 1 -[6-oxo-4-(piperazine- 
20 1 -carbonyl)-hexahydro-pyrrolo[3 ,2-&]pyrrole- 1 -carbonyl]-butyl } -amide; 

1447. 5-Phenyl-thiophene-2-carboxylicacid-{3-methyl-l-[4-(4-methyl- 
piperazine-l-carbonyl)-6-oxo-hexahydro^ 

butyl} -amide; 

25 

1448. 5-Phenyl-thiophene-2-carboxylic acid-(3-methyl-l - {4-[2-(4-methyl- 
piperazin-l-yl)-acetyl]-6-oxo-hexahydr^^ 

butyl)-amide; 

30 1449. 5-Phenyl-thiophene-2-carboxylic acid- { 3 -methyl- 1 - [6-oxo-4-(2-piperazin- 
1 -yl-acetyl)-hexahydro-pyrro^ 

1 450. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(furan-2-carbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-3-methyl-butyl} -amide; 

35 

1 45 1 . 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(5-chloro-furan-2-carbonyl)- 
6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -amide; 

1 452. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(thiophene-2-carbonyl)-6- 
40 oxo-hexahydro-pyrrolo[3,2-&]pyrro^ 

1 453. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(5-chloro-thiophene-2- 
carbonyl)-6-oxo-hexahydro-pyrrolo[3 > 2-fe]pyrrole- 1 -carb onyl] -3 -methyl- 
butyl} -amide; 

45 

1 454. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(furan-3 -carbonyl)-6-oxo- 
hexahy(fro-pynx)lo[3,2-Z>]py^ 
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1455. 5 -Phenyl-thiophene-2-carboxyli c acid- { 1 -[4-(thiophene-3-carbonyl)-6- 
oxo-hexahydro-pyrrolo[3,2-6]pyrrole-^^ 

1 456. 5-Phenyl-thiophene-2-carboxylic acid-[ 1 -(4-cyclopentanecarbonyl-6-oxo- 
5 hexahydro-pyrrolo[3^-6]pyrrole-l -carbonyl)-3-methyl-butyl]-amide; 

1457. 5-Phenyl-thiophene-2-carboxylicacid-[l-(4-cyclohexanecarbonyl-6-oxo- 
hexahydro-pyirolo[3;2-fc]pyrro^ 

10 1458. 5-Phenyl-thiophene-2-caiboxylic acid-{l-[4-(cyclopent-3-enecarbonyl)-6- 
oxo-hexahydro-pyrrolo[3,2-Z>]pyro^ 

1459. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo- 
hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -amide; 

15 

1460. 5-Phenyl-thiophene-2-carboxylic atid-{l-[4~(2-cyclohexyl-acetyl)-6-oxo- 
hexahydro-pyrrolo[3,2-i>]pyrrole- 1 -carbonyl]-3-mettiyl-butyl} -amide; 

1461. 5-Phenyl-thiophene-2-caiboxylic acid- {3-methyl-l -[6-oxo-4-(pyiTolidine- 
20 2-carbonyl)-hexahy(fro-pyirolo^ 

1462. 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-( 1 -Acetyl-pyrrolidine-2- 
carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

25 

1463. 5-Phenyl-thiophene-2-carboxylic add- {3-methyl-l -[6-oxo-4-(piperidine- 

2- carbonyl)-hexahydro-pyiTolo[3,2-Z>]pyrrole- 1 -carbonyl]-butyl}-amide; 

1464. 5-Phenyl-thiophene-2-cafboxylic acid-{l-[4-(l-Acetyl-piperidine-2- 
30 caibonyl)-6-oxo-hexahydro-pyrrolo^ 

butyl} -amide; 

1465. 5-Phenyl-thiophene-2-carboxylic acid- {3-methyl-l -[6-oxo-4-(tetrahydro- 
furan-2-carbonyl)-hexahy<to^ 

35 amide; 

1 466. 5-Phenyl-fhiophene-2-carboxylic acid- { 1 -[4-( 1 -Amino- 
cyclobutanecaibonyl)-6-oxo-hexahydro-p^^ 
methyl-butyl} -amide; 

40 

1467. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-( 1 -Amino- 
cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2-Z?]pyrrole- 1 -carbonyl]- 

3 - methyl-butyl} -amide; 

45 1468. 5-Phenyl-thiophene-2-carboxylicacid-{l-[4-(l-Amino- 
cyclohexanecarbonyl)-6-oxo-hexahydro-^^ 
methyl-butyl} -amide; 
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1469. 5-Phenyl-thiophene-2-carboxylic atid-{l-[4-(l-Acetylamino- 
cyclobutanecaibonyl)-6-oxo-hexahydr^^ 

methyl-butyl} -amide; 

1470. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(l-Acetylamino- 
cyclopentanecarbonyl)-6-oxo-hexahydro-pyirolo[3,2-fc]pyrro 1 -carbonyl]- 
3-methyl-butyl} -amide; . 

1 47 1 . 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-( 1 -Acetylamino- 
cyclohexanecaibonyl)-6-oxo-hexahydro-pynx)lo[3,2-Z)]pyrrol^ 
methyl-butyl} -amide; 

1472. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(l-hydroxy- 
cyclobutanecarbonyl)-6-oxo-hexa 

methyl-butyl} ramide; 

1473. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(l-hydroxy- 
cyclopentanecarbonyl)-6-oxo-hexahydro^^ 
3-methyl-butyl} -amide; 

1474. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(l-hydroxy- 
cyclohexanecarbonyl)-6-oxo-hexahydro^^ 
methyl-butyl} -amide; 

1475. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(l-methoxy- 
cyclobutanecart>onyl)-6-oxo-hexahyfr^ 
methyl-butyl} -amide; 

1476. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(l-methoxy- 
cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]- 
3-methyl-butyl} -amide; 

1477. 5-Phenyl-thiophene-2-caiboxylic acid-{ l-[4-(l-methoxy- 
cyclohexanecaAonyl)-6-oxo-hexahydro^ 
methyl-butyl} -amide; 

1 478. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-Amino-2-cyclopentyl- 
acetyl)-6-oxo-hexahydro-pyrrolo^ 

amide; 

1 479. 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-(2-Amino-2-cyclohexyl- 
acetyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} - 
amide; 

1 480. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-Acetylamino-2- 
cyclopentyl-acetyl)-6-oxo-hexahydro-p)OTolo[3,2-fc]pyrrole- 1 -carbonyl]-3- 
methyl-butyl} -amide; 
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1 48 1 . 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-(2- Acetylamino-2- 
cyclohexyl-acetyl)-6-oxo-^^^ 
methyl-butyl} -amide; 

5 1482. 5-Phenyl-ttaophene-2-caiboxylic acid-{l-[4-(2-Acetylamino-propionyl>6- 
oxo-hexahydro-pyrrolo[3,2-fc]pyro^ 

1 483. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-Acetylamino-acetyl)-6- 
oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -amide; 

10 

1 484. 5-Phenyl-thiophene-2-carboxylic acid-( 1 - {4-[2-( Acetyl-methyl-amino)- 
acetyl]-6-oxo-hexahydro-pyrrolo[3 3 2-6]pyrrole- 1 -carbonyl} -3-methyl-butyl)- 
amide; 

15 1485. 5-Phenyl-thiophene-2-carboxylicatid-{H 
oxo-hexahydro-pyrrolo[3,2-6]pyro^ 

1 486. 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-(2-Amino-butyryl)-6-oxo- 
hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-3-methyl-butyl} -amide; 

20 

1 487. 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-(2- Acetylamino-butyryl)-6- 
oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl}-amide; 

1488. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-amino-3-methyl-butyryl)- 
25 6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -caAonyl]-3-methyl-butyl} -amide; 

1 489. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2- Acetylamino-3-methyl- 
butyiyl)-6-oxo-hexahydro-pyrroto^ 

butyl} -amide; 

30 

1490. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(2-amino-3,3-dimethyl- 
butyryl)-6-oxo-hexahydro-pyrroto^ 

butyl} -amide; 

35 1 49 1 . 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-Acetylamino-3 3 3- 

dimethyl-butyiyl)-6-oxo-hexahyfo^ 1 -carbonyl]-3- 

methyl-butyl}-amide; 

1 492. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-Amino-3-methyl- 
40 pentanoyl)-6-oxo-hexahydro-py^^ 

butyl} -amide; 

1493. 5-Phenyl-thiophene-2-carboxylic acid- { l-^^-Acetylamino-S-methyl- 
pentanoyty-e-oxo-hexahydro-pyrrolo^ 

45 butyl} -amide; 

1 494. 5-Phenyl-thiophene-2-cafboxylic acid-[3-methyl- 1 -(6-oxo-4-pentanoyl- 
1 hexahydro-pyrrolo[3,2-£>]pyrrole-l -carbonyl)-butyl]-amide; 
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1495. 5-Phenyl-thiophene-2-carboxylic atid-{3-methyl-l-[4-(3-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrro^ 

amide; 

1496. 5-Phenyl-thiophene-2-carboxylic arid-{3-methyl-l-[4-(4-methyl- 
pentanoyl)-6-oxo-hexahydro-py^^ 

amide; 

1497. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2- Amino-4-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrro^ 

butyl} -amide; 

1498. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(2-Acetylamino-4-me 
pentanoyi)-6-oxo-hexahydro-p^ 

butyl} -amide; 

1499. 5-Phenyl-tbiophene-2-carboxylic add-{l-[4-(2-Amino-4,4-dimetliyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

1500. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(2-Acetylamino-4,4- 
dimethyl-pentanoyl)-6-oxo-hexa 

methyl-butyl} -amide; 

1501. 5-Phenyl-thiophene-2-carboxylic add-{l-[4-(2-Amino-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl } -amide; 

1 502. 5-Phenyl-thiophene-2-carboxylic acid { 1 -[4-(2-Acetylamino-pentanoyl)-6- 
oxo-hexahydro-pyrrolo[3,2-&]pyro^ 

1503. 5-Phenyl-thiophene-2-carboxylic atid-{l-[4-(2-Amino-5-methyl- 
hexanoyl)-6-oxo-hexahydro-pyr^ 

butyl} -amide; 

1 504. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-Acetylamino-5-methyl- 
hexanoyl)-6-oxo-hexahydro-pyro^ 

butyl} -amide; 

1505. 5-Phenyl-thiophene-2-carboxylic acid-{l-[4-(2-hydroxy-3-methyl- 
butyryl)-6-oxo-hexahydro-pynxto^ 

butyl} -amide; 

1 506. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-methoxy-3-methyl- 
butyryl)-6-oxo-hexahydro-pyr^ 

butyl} -amide; 
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1507. 5-Phenyl-thiophene-2-carboxylic arid-{l-[4-(2-hydroxy-3,3-dimethyl- 
butyiyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

1508. 5-Phenyl-thiophene-2-caiboxylic acid-{l-[4-(2-meflioxy-3,3-dimethyl- 
butyryl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

1 509. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-hydroxy-3 -methyl- 
pentanoyl)-6-oxo-hexahy<ko-pyrro^ 

butyl}-amide; 

1510. 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-(2-methoxy-3-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

1511. 5-Phenyl-thiophene-2-caiboxylic acid- { 1 -[4-(2-hydroxy-4-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3 ^-^pyrrole- 1 -carbonyl]-3-methyl- 
butyl}-amide; 

1512. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-methoxy-4-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl] 
butyl} -amide; 

1513. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-hydroxy-4,4-dimethyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-3-methyl- 
butyl}-amide; 

1514. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-methoxy-4,4-dimethyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyiTole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

1515. 5-Phenyl-thiophene-2-carboxylic acid — { 1 -[4-(2-hydroxy-pentanoyl)-6- 
oxo-hexahydro-pym>lo[3;2-fc]pyrro^ 

1516. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-methoxy-pentanoyl)-6- 
oxo-hexahydro-pyrrolo[3,2-Z)]pyirole- 1 -caibonyl]-3-methyl-butyl} -amide; 

1517. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-hydroxy-5-methyl- 
hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl- 
butyl} -amide; 

1518. 5-Phenyl-thiophene-2-carboxylic acid- { 1 -[4-(2-methoxy-5-methyl- 
hexanoyl)-6-oxo-hexahydro-pyrrolo^ 

butyl} -amide; 

1519. N-[ 1 -(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-Z?]pyrrole-l -carbonyl)-3- 
methyl-butyl]-4-pyrrolidin-l -ylbenzamide; 
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1 520. N- {3-methyl- 1 -[6-oxo-4-(pyridine-2-caibonyl)-he^ ,2 
6]pyrrole- 1 -carbonyl] -butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1521. N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2- raftonyl)-hexahydro- 
pyirolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-4-pyrroUdin 

1 522. iV^{3-methyl-l-[6-oxo-4-(pyridine-3-c^^ 
fc]pyrrole- 1 -carbonyl]-butyl} -4-pyrrolidin-l -yl-benzamide; 

1 523 . N- {3-methyl-l -[6-oxo-4-(l-oxy-pyridine-3-carbonyl)-hexahydro- 
pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 524. N- {3-methyl-l-[6-oxo-4-(pyridine-4-caibony^ 
£]pyrrole- 1 -carbonyl] -butyl} -4-pyrrolidin-l -yl-benzamide; 

1 525 . N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-4-carbonyl)-hexahydro- 
pyirolo[3,2-6]pyrrole- 1 -carbonyl]-butyl}-4-pyrrolidin- 1 -yl-benzamide; 

1526. N-[ 1 -(4-Benzenesulfonyl-6-oxo-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 - 
carbonyl)-3 -methyl-butyl] -4-pyrrolidin- 1 -yl-benzamide; 

1527. iV-{3-methyl-l-[6-oxo-4-(pyridra 
^]pyn:ole-l-caibonyl]-butyl}-4-pyrrolidin-l-yl-benzainide; 

1528. N- { 3 -methyl- 1 - [ 6-oxo-4-( 1 -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole- 1 -carbonyl]-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1529. iV^{3-methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-py^ 
fcjpyrrole- 1 -carbonyl] -butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1530. iV^{3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1531. N-{3-methyl-l-[6-oxo-4-(pyridme 
Z?]pyrrole-l-carbonyl]-butyl}-4-pyn-oUdin-l-yl-benzamide^ 

1 532. JV- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-4-sulfonyl)-hexahydro- 
pyrrolo [3 ,2-Z>]pyrrole- 1 -carbonyl] -butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1533. N-[3-methyl-l-(6-oxo-4-phenylacetyl-te 
caibonyl)-butyl]-4-pyrrolidin-l -yl-benzamide; 

1 534. 4-[2-(4-pyrrolidin-l -yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid phenylamide; 

1 535. 4-[2-(4-pyrrolidin-l-yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid isobutyl-amide; 
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1 536. 4-[2-(4-pyrrolidin- 1 -yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-^]pyrrole-l-carboxylic acid phenyl ester, 

5 1537. 4-[2-(4-pyrrolidin- 1 -yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid isobutyl ester; 

1538. N- {3-methyl-l -[6-oxo-4-(pyrrolidine-l -caibonyl)-hexahydro-pyrrolo[3,2- 
Z)]pyrrole-l-carbonyl]-butyl}-4-pyrrolidin-l-yl-benzai^ 

10 

1 539. N- {3 -methyl- 1 -[6-oxo-4-(piperidine-l-caibonyl)-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-butyl} -4-pyirolidin- 1 -yl-benzamide; 

1540. AT-{3-methyl-l-[4-(moipholm^ 

1 5 fc]pyrrole-l-c^bonyl]-butyl}-4-pyro^^ 

1 541 . N- {3-methyl-l -[6-oxo-4-(piperazine-l -carbonyl)-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

20 1 542. iST-{3-methyl-l-[4-(4-methyl-piperazine-l-carbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyrrole- 1 -carbonyl]-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 543. 7V-(3-methyl-l-{4-[2-(4-melhyl-piperazin-l-yl)-acetyl]-6-oxo-hexahydro- 
pyrrolo[3,2-Z>]pyrrole-l-carbonyl}-butyl)-4-pyrroUdin-l-y^ 

25 

1544. JV 1 {3-methyl-l -[6-oxo-4-(2-piper^^ 

&]pyirole- 1 -carbonyl] -butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 545. N- { 1 -[4-(furan-2-carbonyl)-6-oxo-hexah 

30 c^ifeonyl]-3-methyl-butyl}-4-pyrrolidin-l-yl-benzamide; 

1 546. N- { 1 -[4-(5-cUoro-furan-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
iOpynrole- 1 -carbonyl]-3-me&yl-bu 

35 1 547. N- { 1 -[4-(thiophene-2-carbonyl)-6-oxo-hexahy 

carbonyl] -3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 548. N-{1 -[4-(5-cUoro-thiophene-2-c^rbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

40 

1 549. N- { 1 -[4-(furan-3-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-fc]pyrrole-l - 
carbonyl] -3 -methyl-butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1 550. N- { 1 -^-(thiophene-S-carbony^^-oxo-hexahydro-pyn-olofS^-felpyrrole- 1 - 
45 carbonyl]-3-methyl-butyl}-4-pyrrolidin-l-yl-benzainide; 

1551. N-[ 1 -(4-cyclopentanecarbonyl-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 - 
c^bonyl)-3-methyl-butyl]-4-p30Tolidin-l-yl-benzamide; 
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1 552. N-[ 1 -(4-cyclohexanecarbonyl-6-oxo-hexahydro-py^^ 
carbonyl)-3-methyl-butyl]-4-pyrrolidin-l -yl-benzamide; 

1553. N- { 1 -[4-(cyclopent-3-enecarbonyl>6-oxo-hexaty 

6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 554. N- { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo-hexahyfr^ 1 
carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1555. iV- { 1 -[4-(2-cyclohexyl-acetyl)-6-oxo-hexahyto 1 - 
carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 556. 4-Pyrrolidin-l -yl-iV- {3-methyl-l -[6-oxo-4-(pyirolidine-2-carbonyl)- 
. hexahydro-pyrrolo[3,2-6]pyirole-l-caAonyl]-buty^ 

1557. N- { 1 -[4-( 1 -Acetyl-pyrrolidine-2-carbonyl)-6-oxo-hexahydro-pyrrol^ 
6]pyrrole-l -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1558. j\T-{3-methyl-l-[6-oxo-4-(piperi^ 
fc]pyn-ole-l-carbonyl]-butyl}-4-pyiroUdin-l-yl-benzamide; 

1 559. N- { 1 -[4-(l -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyrrole-l-carbonyl]-3-methyl-^^^ 

1560. ^{3-methyl-l-[6-oxo-4-(tetrahydro-furan-2-carbonyl^ 
pyrrolo[3,2-Z>]pyrrole-l-carbony^ 

1561. N-{1 -[4-(l -Amino-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
&]pyirole-l-c^onyl]-3-methyl-butyl}-4-pyrroUdin-l-yl-b 

1 562. N- { 1 -[4-(l -Ainino-cyclopentanecarbonyl)-6-oxo-hexahydro-pyn > olo[ 
£>]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 563 . N- { 1 -[4-(l -Ammo-cyclohexanecarbonyl)-6 
Z>]pym>le-l-carbonyl]-3-methyl-b^ 

1 564. N- { 1 -[4-(l -Acetylamino-cyclobutanecaibon^ 
pynolo[3,2-&]pyiTole-l -caito 

benzamide; 

1 565. N-{1 -[4-( 1 -Acetylamino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl- 
benzamide; 

1566. N- { 1 -[4-( 1 -Acetylamino-cyclohexanecarbonyl)-6-oxo-hexahydro- 
pynralo[3,2-6]pyn:ole-l-ca^ 

- benzamide; 
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1567. ^{l-[4-(l-hydroxy-cyclobutanecaibonyl)-6^ 
fc]pyrrole-l -c^bonyl]-3-me^ 

5 1 568. JV- { 1 -[4-(l -hydroxy-cydopentanecaftony^ 

Z>]pyrrole- 1 -carbonyl] -3 -methyl-butyl } -4-pyirolidin- 1 -yl-benzamide; 

1 569. N- { 1 -[4-(l -hydroxy-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

10 

1 570. N~ { 1 -[4-(l r methoxy-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
6]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1571 . iV^{l-[4-(l-methoxy-cyclopentanecarbonyl)-6-oxo-hexah^ 

1 5 fc]pyrrole- 1 -carbonyl] -3 -methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 572. N- { 1 -[4-( 1 -methoxy-cyclohexaneMAonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyirole-l-caibonyl]-3-meth^^ 

20 1 573. N- { 1 -[4-(2-Amino-2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 574. N- { 1 -[4-(2-Amino-2-(^clohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3^- 
fc]pyrrole-l-<^onyl]-3-methyl-butyl}-4-pyrroUdu^^ 

25 

1 575. N-{ 1 -[4-(2-Acetylamino-2-cyclopentyl-acetyi)-6-oxo-hexahydro- 
pyn-olo[3^-fc]pyrrole-l-carbonyl]-3-methyl-butyl}-4-py^ 
benzamide; 

30 1576. i\T-{l-[4-(2-Acetylainino-2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l -carbonyl]-3-methyl-butyl}-4-pyrrolidin-l -yl- 
benzamide; 

1 577. JV41-[4-(2-Aretylamino-propion^ 

3 5 Z?]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 578. N- { 1 -[4-(2-Acetylamino-acetyl)-6-oxo-hex 
l-carbonyl]-3-methyl-butyl}-4-p^ 

40 1579. JVKl-{4~[2-(Acetyl-me&yl^ 

6]pynrole-l-carbonyl}-3-methyl-buty^ 

1 580. N- { 1 -[4-(2-dimethylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-pyrroUdin-l-yl-beM 

45 

1581. N- { 1 -[4-(2-Amino-butyryl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 - 
carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 
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1582. JV- { 1 -[4-(2-Acetylamino-butyry^^ 

1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 583. JV- { 1 -[4-(2-amino-3-methyl-butyryl)-6^ 
5 6]pyrrole-l-carbonyl]-3-methyl^^^ 

1 584. iV- { 1 -[4-(2-Acetylamino-3-methyl-but^ 
fc]pynx)le-l-carbonyl]-3-me%l-bu^ 

10 1 585. N-{\ -[4-(2-amino-33-dimethyl-but^^ 

fc]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 586. N- { 1 -[4-(2-Acetylamino-33-dimethyl-buty^ 
pym>lo[3,2-Z?]pyrrole-l-caAon^ 

15 benzamide; 

1 587. N- { 1 -[4-(2-Amino-3-methyl-pentanoyl)-6^^ 
fc]pyiTole-l-carbonyl]-3-methyl-butyl>-4-py^ 

20 1588. i\T-{l-[4-(2-Ac^lamino-3-me^ 
pyrrolo[3>&]pyrrole-l -carbon^ 
benzamide; 

1589. jST-[3-methyl-l-(6-oxo-4-pent^ 

25 carbonyl)-butyl]-4-pyrrolidin-l -yl-benzamide; 

1 590. N- {3-methyl-l-[4-(3-methyl-pent^^ 
£]pyrrole-l-carbonyl]-butyl}-4-^^ 

30 1591. JV^- {3-methyl-l -[4-(4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-carbonyl]-butyl}^ 

1 592. JV- { 1 -[4-(2-Ainino-4-methyl-pentanoyl>6-oxo-hexahydro-pyiTolo[3,2^ 
*]pyrrole-l-carbonyl]-3-methyl-butyl}-4-pynroUdm 

35 

1 593. N- { 1 -[4-(2-Acetylamino-4-methyl-pentanoy 
pym>lo[3>£]pyrrole-l-c^onyl]-3^ 
benzamide; 

40 1 594. N- { 1 -[4-(2-Amino-4,4-dimetbyl-pentanoyl)-6-oxo-bexahydro-pyiTolo[3^^ 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1 595. N- { 1 -[4-(2-Acetylamino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-Z)]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl- 

45 benzamide; 

1 596. N- { 1 -[4-(2-Amino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 - 
carbonyl] -3 -methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 
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1 597. N-{1 -[4-(2-Acetylamino-pentanoyl)-6-oxcHhe 
6]pyiTole-l-carbonyl]-3-^ 

1 598. N- { 1 -[4-(2-Amino-5-methyl-hexanoyl)-6-oxo-hex^ 
fc]pyrrole- 1 -carbonyl] -3 -methyl-butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1 599. N- { 1 -[4-(2-Acetylainino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyrrole- 1 -carbonyl]-3 -methyl-butyl} -4-pyrrolidin- 1 -yl- 
benzamide; 

1600. N-{l-[4-(2-hydroxy-3-me^ 

6]pyrrole- 1 -carbonyl] -3-methyl-butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1 60 1 . iV-{l- [4-(2-methoxy-3-methyI-buty^^ 

6]pyrrole- 1 -carbonyl] -3 -methyl-butyl } -4-pyrrolidin- 1 -yl-b enzamide; 

1 602. N- { 1 -[4-(2-hydroxy-33-dimethyl-butyiyl)-6K>xo-hexahy 
fc]pyirole- 1 -carbonyl] -3 -methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 603 . N- { 1 -[4-(2-methoxy-33^imethyl^ 

£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 604. N- { 1 -[4-(2-hydroxy-3-mefliyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-caibonyl]-3-me%l-bu^ 

1 605 . N- { 1 -[4-(2-methoxy-3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 606. TV- { 1 -[4-(2-hydroxy-4-methyl-pentanoy^ 

fc]pyrrole- 1 -carbonyI]-3-methyl-butyl } -4-pyrrolidin- 1 -yl-benzamide; 

1607. A^-{l-[4-(2-methoxy-4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1 608 . N- { 1 -[4-(2-hydroxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-£]pyrrole-l -carbonyl]-3-methyl-butyl}-4-pyrrolidin-l -yl- 
benzamide; 

1 609. N- { 1 -[4-(2-methoxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-fc]pyirole- 1 -carbonyl] -3 -methyl-butyl} -4-pyrrolidin- 1 -yl- 
benzamide; 

1610. N- { 1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro-pyn-olo[3,2-fe]pyrrole-l - 
carbonyl]-3-methyl-butyl}-4-pynrolidin-l-yl-benzamide; 

1611. i\^{l-[4-(2-methoxy-pentan^ 

carbonyl] -3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 
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1612. N- { 1 -[4-(2-hydroxy-5-methyl-hexanoyl)-6-oxo-te 

frjpyrrole- 1 -caibonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

5 1613. N- { 1 -[4-(2-methoxy-5-methyl-hexanoyl>6-oxo-hexahydro-pyrro 
&]pyrrole-l -caibonyl]-3-methyl-butyl} -4-pyrrolidin- 1 -yl-benzamide; 

1614. N-[ 1 -(4-Benzoyl-6-oxo-hexahydn>-pyrrolo[3,2-Z?]pyrrole- 1 -carbonyl)-3- 
methyl-butyl] -4-morpholin-4-ylbenzamide; 

10 

1615. N- { 3 -methyl- 1 - [6-oxo-4-( 1 -oxy-pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 

1616. N- {3-methyl-l -[6-oxo-4-(pyridine-3-caibonyl)-hexahydro-pyrrolo[3^- 
1 5 Z>]pyrrole-l -carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 

1617. N-{3 -methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-3-carbonyl)-hexahydro- 
pym)lo[3,2-Z>]pyiTole-l-^ 

20 1 61 8. N- {3 -methyl- 1 -[6-oxo-4-(pyridine-4-carbonyl)-hexahydro-pyrrolo[3^- 
fc]pyirole-l-carbonyl]-butyl}^moipholin-4-yl-benzaim 

1619. N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-4-caibonyl)-hexahydro- 
pyrrolo[3,2-^]pyrrole-l-carbonyl]-butyl}-4-moipholin-^ 

25 

1 620. N-[ 1 -(4-Benzenesulfonyl-6-oxo-hexahycko-pyrrolo[3,2-fe]pyrrole- 1 - 
caibonyl)-3-methyl-butyl]-4-moipholin-4-yl-benzamide; 

1 62 1 . N- {3-methyl-l -[6-oxo-4-(pyridine-4-siilfonyl)-hexahydro-pyrrolo[3^- 
30 ZOpyrrole-l-caibonyl]-butyl} 

1 622. N- {3-methyl-l -[6-oxo-4-( 1 -oxy-pyridine-4-sulfonyl)-hexahydro- 
pym>lo[3,2-Z>]pynx>le-l-caibony^ 

35 1 623. iV-[3-methyl-l -(6-oxo-4-phenylacetyl-hexahydro-pyrrolo[3,2-Z>]pyrrole-l - 
(^bonyl)-butyl]-4-moipholin-4-yl-benzamide; 

1 624. 4-[2-(4-morpholin-4-yl-ben2oylamino)-4-methyl-pentanoyl]-3-oxo^ 
hexahydro-pyrrolo[3^-fc]pyrrole-l-carboxylic acid phenylamide; 

40 

1 625. 4-[2-(4-moipholin-4-yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l-carboxylic acid isobutyl-amide; 

1626. 4-[2-(4-moipholin-4-yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
45 hexahydro-pyrrolo[3^-£>]pyrrole-l -carboxylic acid phenyl ester; 

1 627. 4-[2-(4-moipholin-4-yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-^]pyrrole-l -carboxylic acid isobntyl ester; 
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1 628. N- {3-methyl- 1 -[6-oxo-4-(pyrrolidine-l-carbonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-C5aibonyl]-butyl}-4-morpholin-4-yl-benzamide; 

1629. N- {3-methyl-l -[6-oxo-4-(piperidine-l -caibonyl)-hexahydro-pyrrolo[3,2- 
6]pyirole-l-caAonyl]-butyl}-4-morpholin-4-yl-benzamide; 

1 630. N- {3-methyl-l-[4-(moipholine-4-caibonyl)-6-oxo-hexahydro-pyrrolo[3^- 
Z)]pyrrole-l-cart>onyl]-butyl}-4-moipholin-4-yl-beiizainide; 

1631. AT-{3-methyl-l-[6-oxo-4-(piperazine-l-caibonyl)-hexahydro-pyiTolo[3> . 
£>]pyirole- 1 -caibonyl]-butyl} -4-morpholin-4-yl-benzamide; 

1 632. N- {3-methyl- 1 -[4-(4-methyl-piperazine-l -caibonyl)-6-oxo-hexahydro-' 
pyrrolo[3^-Z»]pyn-ole-l-caibonyl]-butyl}-4-morpholm-4-yl-benzamide; 

1633. A/-(3-methyl-l-{4-[2-(4-memyl-piperazm-l-yl)-ac^tyl]-6-oxo-hexahydro- 
pyn-olo[3^-fc]pyrrole-l-caibonyl}-butyl)-4-morpholm-4-yl-benzamide; 

1634. AT-{3-memyl-l-[6-oxo-4-(2-piperazm-l-yl-acetyl)-bexahydro-pyrrolo[3,2- 
6]pyn-ole-l-carbonyl]-butyl}-4-morpholin-4-yl-benzamide; 

1635. N- {l-[4-(ftiran-2-caibonyl)-6-oxo-hexahy<ko-pyn , olo[3,2-fc]pyrrole-l- 
carbonyl]-3-memyl-butyl}-4-morpholin-4-yl-benzamide; 

1 636. N- { 1 -[4-(5-cUoro-flu^-2-carbonyl)-6-oxo-hexaliydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-memyl-bu^ 

1637. iV-{l-[4-(tMophene-2-carbonyl)-6-oxcHhexahydro-pyrTolo[3^-6]pyrrole-l^ 
carbonyl]-3-memyl-butjd}-4-moipholin-4-yl-benzamide; 

1638. iV-{l-[4-(5-cMoro-tluophene-2-caibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
i]pyrrole-l-caibonyl]-3-memyl-butyl}-4-morpholm-4-yl-benzamide; 

1 639. N- { 1 -[4-(furan-3-carbonyl)-6-oxo-hexahy<iro-pyiTolo[3,2-6]pyrrole-l - 
carbonyl]-3-memyl-butyl}-4-morpholm-4-yl-benzamide; 

1 640. N- { 1 -[4-(tMophene-3-carbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2-fc]pyrrole- 1- 
carbonyl]-3-memyl-butyl}-4-morpholin-4-yl-benzamide; 

1641. iV-[l-(4-cyclopentanec^bonyl-6-oxo-hexahydro-pyrrolo[3,2-&]pyrrole-l- 
c^bonyl)-3-memyl-butyl]-4-moipholin-4-yl-benzamide; 

1 642. AT-[1 -(4-cyclohexanecarbonyl-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 - 
carbonyl)-3-methyl-butyl]-4-morpholin-4-yl-benzamide; 

1 643. N- { 1 -[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-moipholin-4-yl-benzamide; 
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1 644. N- { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyirolo[3 ,2-6]pyrrole- 1 - 
carbonyl]-3 -methyl-butyl } -4-morpholin-4-yl-benzamide; 

5 1645. AT-{l-[4-(2-cyclohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2-ft]pyiro 
carbonyl]-3-methyl-butyl}-4-moipholin-4-yl-benzamide; 

1646. 4-morpholin-4-yl-A^- {3-methyl- 1 -[6-oxo-4-(pyrrolidine-2-carbonyl)- 
hexahydro-pyn-olo[3£-fc]pyrrole-l -caibonyl]-butyl} -benzamide; 

1647. N-{1 -[4-( 1 -Acetyl-pyrroUdine-2-carbonyl)-6-oxo-hexahydro-pyrTolo[3 ,2- 
fc]pynx)le-l-carbonyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 

1648. N- {3-methyl-l-[6-oxo-4-(piperidine-2-caibonyl)-hexahy(ko-pyrrolo[3^- 
1 5 fc]pyrrole- 1 -carbonyl]-butyl} -4-morpholin-4-yl-benzamide; 

1 649. N- { 1 -[4-(l -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
^pyn-ole-l-caibonyll-S-methyl-butyU-^morpholin-^yl-benzamide; 

20 1650. ^-{3-methyl-l-[6-oxo-4-(tetrahydro-faran-2-carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-4-morpholin-4-yl-benzamide; 

1651. JSr-{l-[4-(l-Amino-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pynx>le-l-caibonyl]-3-methyl-butyl}^ 

25 

1 652. N- { 1 -[4-(l -Aiiiino-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
6]pyirole-l-caAonyl]-3-methyl-butyl}-4-moipholin-4-yl-benzamide; 

1653. iST-{l-[4-(l-Ainino-cyclohexanecaibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
30 fc]pyrrole-l -carbonyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 

1 654. N- { l-[4-(l -Acetylarnino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-i>]pyirole-l-carbonyl]-3-methyl-butyl}-4-morpholin-4-yl- 

benzamide; 

35 

1 655 . N- { l-[4-(l -Acetylainino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyn-olo[3,2-fc]pyirole-l-carbonyl]-3-methyl-butyl}-4-morpholin-4-yl- 

benzamide; 

40 1656. iyr-{l-[4-(l-Acetylamino-cyclohexanecarbonyl)-6-oxo-hexaliydro- 
pyiTolo[3,2-fe]pyrrole-l-carbonyl]-3-methyl-butyl}^4-morpholin-4-yl- 

benzamide; 

1657. A^-{l-[4-(l-hydroxy-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
45 ^] p yrrole-l-<^onyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 

1658. i^{l-[4-(l-hydroxy-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
i]pyirole-l-carbonyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 
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1 659. N- { 1 -[4-(l -hydroxy-cyclohexanecaAonyl)-6-oxo-hexahydro 
6]pyrrole- 1 -carbonyl] -3-methyl-butyl}^morpto 

1 660. JV- { 1 -[4-(l -methoxy-cyclobutaneca*^^ 

fcjpyrrole- 1 -carbonyl] -3-methyl-butyl } -4-morpholin-4-yl-benzamide; 

1661. iV-{l-[4-(l-methoxy-cyclopentanecarbonyl)-6-oxo-hexahyd^ 
&]pyrrole-l-carbonyl]-3-methyl-b^^ 

1662. JV^{l-[4-(l-methoxy-cyclohexanecaA^ 

frjpyrrole- 1 -carbonyl]-3-methyl-butyl}^morpholin^-yl-benzamide; 



1 663 . N- { 1 -[4-(2-Ammo-2-cyclope^ 2* m 
1 5 Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1664. iV-{l-[4-(2-Amino-2-cy^ 
6]pyrrole-l-caibonyl]-3-^ 

20 1665. N- { 1 -[4-(2-Acetylamino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pynx>lo[3,2-6]pyn:ole-l-caibony^^ 
benzamide; 

1666. iV^{l-[4-(2-Aretylamino-2-^ 
25 pynrolo[3,2-£>]pyrrole-l-ca*onyl^^^ 
benzamide; 



1 667. N- {1 -[4-(2-AcetylamiQo-propionyl)-6-oxo-Hexahydro-pyrrolo[3,2- 
6]pynx>le-l-carbonyl]-3-methyl-^^^ 

1668. iV-{l-[4-(2-Acetylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2 
l-caibonyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 



1 669. N-(l- {4-[2-(Acetyl-methyl-amino)-acetyl]-6-oxo-hexahydro-pyff 
35 fc]pym>le-l-carbonyl}-3-methy^^ 

1670. iV^{l-[4-(2-dmethylamm^ 
6]pynrole-l-c^bonyl]-3-methyl-bu^ 

40 1 67 1 . N- { 1 -[4-(2-Amino-butyryl)-6-oxo-hexahydro-pyrrol^ 1 - 

carbonyl]-3-methyl-butyl}-4-morpholin-4-yl-ben^ 

1 672. N- { 1 -[4-(2-Acetylamino-butyryl)-6-oxo-hexahydro-pyrrolo[3,^ 
1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

45 

1 673 . N- { 1 -[4-(2-amino-3-methyl-butyryl)-6^^ 

Z>]pyrrole-l - carbonyl] -3 -methyl -butyl } -4-morpholin-4-yl-benzamide; 
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1 674. N- { 1 -[4-(2-Ac»tylamino-3-methyl-butyryl)-6-oxo-hexahy 
6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1 675. JV- { 1 -[4-(2-ammo-3,3-dime^ 

6]pyrrole- 1 -carbonyl] -3 -methyl-butyl } -4-morpholin-4-yl-benzamide; 

1 676. N- { 1 -[4-(2-Acetylamino-33-dimethyl-butyryl)-6-oxo-hexahydro 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}^morpholin 
benzamide; 

1 677. N- { 1 -[4-(2-Amino-3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyirole- 1 -carbonyl]-3-methyl-butyl } -4-morpholin-4-yl-benzamide; 

1 678. N- { 1 -[4-(2-Acetylainino-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3;2-Z>]pynT>le-l-<^o 

. benzamide; 

1 679. jV-[3-methyl-l -(6-oxo-4-pentanoyl-hexahydro-pyn-olo[3,2-6]pym)le- 1 - 
caibonyl)-butyl]-4-moipholin-4-yl-benzainide; 

1 680. N- {3-methyl-l -[4-(3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
A]pyrrole-l-caibonyl]-butyl}-4-moipholin-4-yl-benzamide; 

1 68 1 . N- {3-methyl-l -[4-(4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
fe]pyn-ole-l-cai*onyl]-butyl}-4-morpholin-4-yl-benzaim 

1682. N-{ l-[4-(2-Amino-4-mefhyl-pentanoyl)-6-oxo-hexahydro-p^ 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-morpholin-4-yl-benzamide; 

1683. N- { 1 -[4-(2-Acetylamino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-morpholm 
benzamide; 

1 684. N- { 1 -[4-(2-Amino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn-ole-l-caibonyl]-3-methyl-butyl}-4-morpholin-4-yl-bei^ 

1 685. N- { 1 -[4-(2-Acetylamino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-moipholin-4-yl- 
benzamide; 

1686. N-{1 -[4-(2-Amino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 - 
caibonyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 

1 687. N- { 1 -[4-(2-Acetylainino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl}-4-morpholin-4-yl-benzamide; 

1 688. N-{ i -[4-(2-Ainino-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-morpholin-4-yl-benzamide; 
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1 689. N- { 1 -[4-(2-Acetylamino-5-methyl-hexanoyl>^ 
pyrrolo[3,2-6]pyrrole-l-caibonyl]-3-m 
benzamide; 

5 

1 690. N- { 1 -[4-(2-hydroxy-3 -methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
fcjpyrrole- 1 -caAonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1 69 1 . N- { 1 -[4-(2-methoxy-3-methyl-butyryl)^ 

1 0 6]pyrrole-l -caibonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1692. i\T«{l-[4-(2-hydroxy-3 > 3-dimethyl-butyryl>6-o^ 

fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1 5 1 693 . N- { 1 -[4-(2-methoxy-3,3-dimethyl-but^ 

fcjpyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 



20 



40 



1694. JV^{l-[4-(2-hydroxy-3-met^ 

frjpyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1695. iV^{l-[4~(2-methoxy-3-methyl-pentm^ 

£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morphoUn-4-yl-benzamide; 



1 696. N- { 1 -[4-(2-hydroxy-4-methyl-pentanoyl)^ ,2- 
25 6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-moipholin-4-yl-benzamide; 

1697. N-{l-[4-(2-methoxy-4-meth^ 
6]pyrrole-l-caibonyl]-3-methyl^ 

30 1698. JV-{l-[4-(2-hydroxy-4,4-dimethy^ 

pyrrolo[3,2-fc]pyrrole-l-carbonyl]-3-metbyl-butyl}-4-mo 
benzamide; 

1 699. N- { 1 -[4-(2-methoxy^,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
35 pyirolo[3,2-fe]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl- 

benzamide; 



1 700. N-{1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hex^ 
carbonyl]-3-metihyl-butyl} -4-morpholin-4-yl--benzamide; 

1701. N- { 1 -[4-(2-methoxy-pentanoyl)-6-oxo-hexahydro-pyixolo[3 3 2-6]pyrrole-l - 
carbonyl] -3 -methyl-butyl } -4-morpholin-4-yl-benzamide; 



1 702. JV- { 1 -[4-(2-hydroxy-5-methyl-hexanoyl)-6-oxo-hexahy(ko-pyrrolo[3,2- 
45 £]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 

1 703. N- { 1 -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
£]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-morpholin-4-yl-benzamide; 
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1704. j\T-[l-(4-Benzoyl-6-oxo-hexahydro-p^ 
methyl-butyl]-4-piperazin- 1 -ylbenzamide; 

1705. 7/-{3-methyl-l-[6-oxo-4-(pyridine-2-caibonyl)-hexahy 
£>]pyrrole- 1 -carbonyl]-butyl } -4-piperazin- 1 -yl-benzamide; 

1706. N- {3-methyl-l -[6-oxo-4-(l -oxy-pyridm^ 
pyrrolo[3,2-fc]pyrrole^l-carbonyl].butyl}^piperazm 

1707. Ar-{3-methyl-l-[6-oxo-4-(pyridra^ 

fc]pyrrole- 1 -caibonyl]-butyl} -4-piperazin- 1 -yl-benzamide; 

1 708. N- {3-methyl- 1 -[6-oxo-4-(l-oxy-pyridine-3-carbonyl)-hexahydro- 
pyn:olo[3^-6]pyrrole-l-caibonyl]-butyl}-4-piperazin-l-yl-b^ 

1 709. N- {3-methyl- 1 -[6-oxo-4-(pyridine-4-caAonyl)-hexahydro-pym)lo[3 ,2- 
fc]pyrrole-l-carbonyl]-butyl}-4-piperazin-l-yl-benzamide; 

1710. jV-{3-methyl-l-[6-oxo-4-(l-oxy-pyri 
pynx>lo[3,2-Z>]pyrrole-l-carbo^ 

1711. jV-[l -(4-Benzenesulfonyl-6-oxo^ 1 - 
carbonyl)-3-methyl-butyl]-4-piperazin- 1 -yl-benzamide; 

1712. N- {3-methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro-pyrrolo[3,2- 
fe]pyn:ole-l-carbonyl]-butyl}-4-piperazin-l-yl-benzainide; 

1713. N- {3-methyl- 1 -[6-dxo-4-(l -oxy-pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3 ,2-fe]pyrrole- 1 -carbonyl]-butyl} -4-piperazin- 1 -yl-benzamide; 

1714. N- {3-methyl- l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl] -butyl } -4-piperazin- 1 -yl-benzamide; 

1715. N- {3-methyl-l -[6-oxo-4-(l-oxy-pyridine-3-sulfonyl)-hexahydro- 
pyn-olo[3,2-fc]pyn-ole-l-carbonyl]-butyl}-4-piperazin-l-yl-benza^ 

1716. JV- {3-methyl- 1 -[6-oxo-4-(pyridine-4-sulfonyl)-hexahydro-pym)lo 
Z>]pyrrole- 1 -carbonyl]-butyl } -4-piperazin- 1 -yl-benzamide; 

1717. N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-4-sulfonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -4-piperazin- 1 -yl-benzamide; 

1718. i\f-[3-methyl- 1 -(6-oxo-4-phenylacetyl-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 - 
carbonyl)-butyl]-4-piperazin-l-yl-benzamide; 

1719. 4- [2-(4-piperazin- 1 -yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyirolo[3,2-6]pyrrole-l-carboxylic acid phenylamide; 
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1720. 4-[2-(4-piperazin-l-yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyirolo[3^-fe]pyrrole-l-carboxylic acid isobutyl-amide; 

5 1721. 4-[2-(4-piperazin-l-yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydio-pyrrolo[3^-i>]pyrrole-l-cait)oxylic acid phenyl ester, 

1722. 4-[2-(4-piperazin- 1 -yl-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-fc]pyffole-l-carboxylic acid isobutyl ester; 

10 

1 723. N- {3-methyl-l -[6-oxo-4-(pyrrolidine-l -carbonyl)-hexahydro-pyrrolo[3^- 
d]pyirole-l-carbonyl]-butyl}-4-piperazin-l-yl-benzamide; 

1724. AT-{3-methyl-l-[6-oxo-4-(piperidine-l-carbonyl)-hexahydro-pyrrolo[3^- 
15 fc]pyirole-l-carbonyl]-butyl}-4-piperazin-l-yl-benzaniide; 

1725. N- {3-methyl- 1 -[4-(morpholine-4-carbonyl)-6-oxo-hexahy<lro-pyrrolo[3,2- 
fc]pyrrole-l-carbonyl]-butyl}-4-piperazin-l-yl-benzainide; 

20 1726. j\r-{3-methyl-l-[6-oxo-4-(piperazine-l-carbonyl)-hexahydro-pyrrolo[3^- 
fc]pyrrole-l-cart>onyl]-butyl}-4-piperazin-l-yl-benzamide; 

1727. N- {3-methyl- 1 -[4-{4-methyl-piperazine- 1 -carbonyl>6-oxo-hexahydro- 
pyirolo[3,2-6]pyrrole-l-carbonyl]-buryl}-4-piperazm-l-yl-beazaim 

25 

1 728. J\T-(3-methyl-l - {4-[2-(4-methyl-piperazin-l -yl)-acetyl]-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl}-butyl)-4-piperazin- 1 -yl-benzamide; 

1729. j\^.{3-memyl-l-[6-oxo-4-(2-piperazm-l-yl-acetyl)-hexahydro-pyrrolo[3,2- 
30 fc]pyrrole-l-c^onyl]-butyl}-4-piperazin-l-yl-benzamide; 

1730. N- { 1 -[4-(furan-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2-£>]pyrrole- 1 - 
carbonyl]-3-methyl-butyl}-4-piperazm-l-yl-benzainide; 

35 1731. iV-{l-[4-(5-cUoro-furan-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-piperazm-l-yl-benzamide; 

1732. N- { 1 -[4-(tMophene-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 - 
carbonyl]-3-memyl-butyl}-4-piperazin-l-yl-benzamide; 

40 

1 733 . N-{1 -[4-(5-chloro-thiophene-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
^3pyrrole-l-carbonyl]-3-methyl-butyl}-4-piperazm-l-yl-benzamide; 

1734. jV"-{l-[4-(furan-3-carbonyl)-6-oxo-h^^ 

45 carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1735. 7/-{l-[4-(tMophene-3-c^onyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l- 
carbonyl]-3-memyl-butyl}-4-piperazin-l-yl-benzamide; 
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1736. JV^[l-(4-<^clopentanecarbonyl-6-oxo-hexahydro-p 
carbonyl)-3-methyl-butyl]-4-piperazin- 1 -yl-benzamide; 

1737. j\T-[l-(4-cyclohexanecarbonyl-6-oxQ-te^ 
carbonyl)-3 -methyl-butyl] -4-piperazin- 1 -yl-benzamide; 

1 738. N- { l-[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1739. N- { 1 -[4-(2-cyclopentyl-aretyl)-6-oxo-hexahydro^ 
carbonyl]-3-meAyl-butyl}-4-piperazin-l-yl-benzaiiiide; 

1 740. N- { 1 -[4-(2-cyclohexyl-acetyl)-6-oxo-hexahydro^ 
caAonyl]-3-meth>d-butyl}-4-piperazin-l-yl-benzamide; 

1 74 1 . 4-piperazin- 1 -yl-iV- {3-methyl- 1 -[6-oxo-4-(pyrrolidine-2-carbonyl)- 
hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-butyl } -benzamide; 

1 742. N- { 1 -[4-(l -Acetyl-pyrroUdine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2 
fc]pyrrole- 1 -caibonyl] -3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 743 . N- {3-methyl- 1 -[6-oxo-4-(piperidine-2-caibonyl)-hexahydro-pyrrolo[3 ,2- 
fc]pyrrole- 1 -carbonyl]-butyl} -4-piperazin- 1 -yl-benzamide; 

1 744. N- { 1 -[4-(l -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl] -3 -methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

1 745 . JV- {3-methyl- 1 -[6-oxo-4-(tetrahydro-furan-2-carbonyl)-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -caibonyl]-butyl} -4-piperazin- 1 -yl-benzamide; 

1 746. N- { 1 -[4-(l -Amino-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 747. N- { 1 -[4-( 1 -Ainino-cyclopentanecaibonyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1748. N-{ l-[4-(l-Amino-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl] -3 -methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 749. N- { 1 -[4-(l -Acetylamino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl- 
benzamide; 

1 750. JV- { 1 -[4-(l -Acetylaiiiino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl- 
benzamide; 
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1751. AT-{l-[4-(l-Acetylamino-cyclohexanecaibonyl)-6-oxo-hexahydrc>- 
pyrrolo[3,2-&]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-piperazin-l -yl- 
benzamide; 

5 1752. AT-{l-[4-(l-hydroxy-cyclobutanecaibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
&]pym>le-l-caibonyl]-3-methyl-butyl^^ 

1753. Ar-{l-[4-(l-hydroxy-cyclopentanecarbonyl)-6-oxo-hexahydro-pynolo[3,2- 
6]pyn-ole-l-carbonyl]-3-methyl-butyl}-4-piperazin-l-yl-benzamide; 

10 

1754. N- { 1 -[4-(l -hydrdxy-cyclohexanecaibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn-ole-l-caibonyl]-3-methyl-butyl}-4-piperazin-l-yl-benzamide; 

1755. AT-{l-[4-(l-me&oxy-cyclobutanecarbonyl)-6-oxo-hexahydro-pynolo[3,2- 
15 fe]pyirole-l-carbonyl]-3-methyl-butyl}-4-pipera2in-l-yl-ben2anude; 

1 756. N- { l-[4-(l-methoxy-cyclopentanec^bonyl)-6-oxo-hexahydro-pynx>lo[3,2- 
£>]pyrrole-l-carbonyl]-3-methyl-butyl}-4-pipei^in-l-yl-benzamide; 

20 1757. AT-{l-[4-(l-methoxy-cyclohexanecarbonyl)-6K)xo-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4-piperazin-l-yl-benzamide; 

1758. iST-{l-[4-(2-Amino-2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pyn^ole-l-carbonyl]-3-methyl-butyl}-4-piperazin-l-yl-benzamide; 

25 

1 759. N- { 1 -[4-(2-Amino-2-cyclohexyl-acetyl>6-oxo-hexahydro-pyrrolo[3^- 
£>]pyrrole- 1 -carbonyl]-3-methyl-butyl}-4-piperazin- 1 -yl-benzamide; 

1 760. N- { 1 -[4-(2-Acetylamino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
30 pyn-olo[3,2-fc]pyrrole-l-caibonyl]-3-methyl-butyl}-4-piperazin-l-yl- 

benzamide; 

1761. N-{1 -[4-(2-Ac^lamino-2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3£-£]pyrrole-l-carbonyl]-3-me^ 

35 benzamide; 

1 762. N- { 1 -[4-(2-Acetylainino-propionyl)-6-oxo-hexahydro-pyirolo[3,2- 
6]pyrrole-l-carbonyl]-3-me1byl-butyl}-4-piperazin-l-yl-benzamide; 

40 1 763. N- { l-[4-(2-Acetylamino-acetyl)-6-oxo-hexahydro-pyn-olo[3,2-ft]pyrrole- 
l-carbonyl]-3-methyl-butyl}-4-piperazin-l -yl-benzamide; 

1764. N-(l- {4-[2-(Acetyl-methyl-amino)-acetyl]-6-oxo-hexahydro-pyiTolo[3^- 
i»]pyrrole-l-caibonyl}-3-methyl-butyl)-4-piperazin-l-yl-benzaniide; 

45 

1765. AT-{l-[4-(2-dimethylainino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4-pipera2in-l-yl-benzaniide; 
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1 766. N- { 1 -[4-(2-Amino-butyryl)-6-oxo-hexahydro-pyrrolo[3 1 - 
carbonyl] -3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 767. N- { 1 -[4-(2-Acetylamino-butyiyl)-6-oxo-hexahy 

5 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 768. N- { 1 -[4-(2-amino-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pym>le-l-carbonyl]-3-methyl-bu^^ 

1 0 1 769. N-{1 -[4-(2-Acetylamino-3-methyl-butyiyl)^ 

6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1770. N- {l-[4-(2-amino-3^-dimethyl-buty^ 

6]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

15 

1771. N-{ 1 -[4-(2-Acetylamino-3,3 -dimethyl-butyryl)-6-oxo-hexahydro- 
pyrrolo[3£-6]pyn:ole-l-cart>onyl]-3-m 

benzamide; 

20 1 772. N-{1 -[4-(2-Amino-3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pynx>le-l-carbonyl]-3-methyl-b^ 

1 773 . N- { 1 -[4-(2-Acetylamino-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyirolo[3;2-&]pym>le-l-ca^ 

25 benzamide; 

1 774. 7V-[3-methyl- 1 -(6-oxo-4-pentanoyl-hexahydro-pyrrolo[3,2-6]pyrrole- 1 - 
carbonyl)-butyl]-4-piperazin-l-yl-benzainide; 

30 1 775. N- {3-methyl-l -[4-(3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl] -butyl } -4-piperazin- 1 -yl-benzamide; 

1 776. N- {3 -methyl- 1 -[4-(4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
&]pyrrole-l -caibonyl]-butyl}-4-piperazin-l -yl-benzamide; 

35 " • 

1 777. N- { 1 -[4-(2-Amino-4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 778. N-{1 -[4-(2-Acetylamino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
40 pyirolo[3,2-&]pyn-ole-l -carbon^ 

benzamide; 

1 779. N-{1 -[4-(2-Amino-4,4-dimethyl-pen1anoyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

45 

1780. N- { 1 -[4-(2-Acetylamino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-piperazin- 1 -yl- 
benzamide; 
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1781. AT- { 1 -[4-(2-Amino-pentanoyl)-6-oxo-hexahyd 1 - 

carbonyl] -3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

5 1782. N-{l-[4-(2-Acetylammo-^ 

6]pyrrole- 1 -caibonyl] -3-methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

1 783 . JV- { 1 -[4-(2-Amino-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole-l -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

10 

1 784. JV- { 1 «[4-(2-Acetylamino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pynolo[3,2-fc]pyrrole-l -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl- 
benzamide; 

15 1785. N-{ 1 -[4-(2-hydroxy-3-methyl-butyiyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrol e- 1 -carbonyl] -3 -methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

1786. iV-{l-[4-(2-methoxy-3-methyl-butyiyl)-6-oxo-hexahydro-py^ 
6]pyirole-l -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

20 

1787. ^-{l-[4-(2-hydroxy-33-dimethy!-butyryl)-6-oxo-hexahydro-p 
£>]pyrrole-l -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1788. N-{1 -[4-(2-methoxy-3,3-dimethyl-buty^ 

25 fc]pyirole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1 789. N- { 1 -[4-(2-hydroxy-3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-piperazin- 1 -yl-benzamide; . 

30 1790. iV-{l-[4-(2-methoxy-3-methyl-pen1^oyl)-6-oxo-hexahydro-pyrrolo[3 5 2- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

1791. N- { 1 -[4-(2-hydroxy-4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo [3,2- 
2>]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

35 

1 792. N- { 1 -[4-(2-methoxy-4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
£]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

1 793 . N- { 1 -[4-(2-hydroxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
40 pyrrolo[3,2-Z?]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl- 
benzamide; 

1 794. N- { 1 -[4-(2-methoxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-&]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-piperazin- 1 -yl- 

45 benzamide; 

1795. iV-{l-[4-(2-hydroxy-pentanoyl)-6-oxo 
carbonyl]-3-metiayl-butyl} -4-piperazin- 1 -yl-benzamide; 
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1 796. N- { 1 -[4-(2-methoxy-pentanoyl)-6-oxo-hexahy^ 1 - 

carbonyl]-3-methyl-butyl} -4-piperazin- 1 -yl-benzamide; 

5 1797. i^{l-[4-(2-hydroxy-5-methyl-he 

&]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-piperazin- 1 -yl-benzamide; 

1 798. iV^{l -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo 

Z?]pyrrole- 1 -carbonyl]-3-methyl-butyl}-4-piperazin-l -yl-benzamide; 

10 

1 799. N-[ 1 -(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-A]pyrrole- 1 -caibonyl)-3- 
methyl-butyl]-4-(4-methyl-piperazin-l-yl)benzamide; 

1800. N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-2-carbonyl)-hexahydro- 
15 pynx>lo[3,2-£]pyrrole-l-carbo 

benzamide; 

1 801 . {3-methyl- l-[6-oxo-4-(pyridm^^ 

&]pyrrole-l -carbonyl]-butyl} -4-(4-methyl-piperazin-l-yl)-benzainide; 

20 

1 802. JV-{3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3-carbonyl)-hexahydro- 
pyrrolo[3,2-Z>]pyrrole-l-ca^ 

benzamide; 

25 1 803. N- {3-methyl- l-[6-oxo-4-(pyridine-4-c^bonyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-butyl} -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

1 804. JV- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-4-caibonyl)-hexahydro- 
pyirolo[3;2-&]pyn:ole-l-cart^ 

30 benzamide; 

1 805. N-[ 1 .(4-Benzenesulfonyl-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole- 1 - 
carbonyl)-3-methyl-butyl]-4-(4-methyl-piperazin- 1 -yl)-benzamide; 

35 1806. jV^{3-methyl-l-[6-oxo-4-(pyrM^ 

6]pyrrole-l -carbonyl]-butyl} -4-(4-methyl-pip©razin-l -yl)-benzamide; 

1 807. j\r-{3-me&yl-l-[6-oxo-4-(l-oxy-^ 
pyrrolo[3>£>]pynx)le-l-c^ 

40 benzamide; 

1808. jV-[3-me1hyl-l-(6-oxo-4-pte 
carbonyl)-butyl]-4-(4-methyl-piperazin- 1 -yl)-benzamide; 

45 1809. 4-[2-(4-(4-methyl-piperazin-l-yl)-benzoylamino)-4-methyl-^ 

oxo-hexahydro-pyn-olo[3 3 2-^]pyrrole-l-carboxylic acid phenylamide; 
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1810. 4-[2-(4-(4-methyl-pipera2in-l-yl>b^oylanMno)-4-methyl-pentanoyl]-3- 
oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid isobutyl-amide; 

1811. 4-[2-(4-(4-methyl-piperazin-l-yl)-beiutoylamino)-4-methyl-pen 

5 oxo-hexahydro-pyrrolo[3,2-63pyrrole-l-carboxylic acid phenyl ester, 

1812. 4-[2-(4-(4-methyl-piperazm-l-yl)-bea^ 
oxo-hexahydro-pyirolo[3^-6]pyrrole-l-carboxylic acid isobutyl ester, 

10 1813. AT-{3-memyl-l-[6-oxo-4-(pyrrohdme-^^ 

6]pyirole-l-catbonyl]-butyl}-4-(4-methyl-pipera2in-l-yl)-benzanu 

1814. N- {3-methyl-l -[6-oxo-4-(piperidine-l -carbonyl)-hexahydro-pyiTolo[3^- 
6]pyrrole-l-carbonyl]-butyl}-4-(4-me&yl-piperazin-l-yl)-benzamide; 

15 

1815. N- {3-methyl-l -[4-(morpholme-4-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-bu1yl}-4-(4-memyl-pipera2in-l-yl)-benzamide; 

1816. N- {3-methyl- 1 -[6-oxo-4-(piperazine- 1 -cafbonyl)-hexabydro-pyrrolo[3 ,2- 
20 &]pyn-ole-l-cart>onyl]-bu^ 

1817. AT-{3-merayl-l-[4-(4-memyl-piperazme-l-(^onyl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pynt>le-l-cjai*onyl]-b^^ 

benz amide; 

1818. iV-(3-memyl-l-{4-[2-(4-memyl-pipera2m-l-yl)-acetyl]-6-oxo-hexahydro- 
pyn-olo[3,2-t]pyrrole-l-<^onyl>-butyl)-4-(4-memyl-piperazin-l-yl)- 
benzamide; 

30 1 8 1 9. N- {3-methyl-l -[6-oxo-4-(2-piperazin-l -yl-acetyl)-hexahydro-pyrrolo[3,2- 
fc]pyrrole-l-caibonyl]-butyl}-4-(4-memyl-piperazm-l-yl)-benzamide; 

1 820. N- { 1 -[4-(furan-2-carbonyl>6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 - 
caroonyl]-3-memyl-butyl}-4-(4-me%l-piperazin-l-yl)-benzamide; 

35 • 

1821. JV-{l-[4-(5-cmoro-fuxan-2-caibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 

fc]pyrrole-l-carbonyl]-3-methyl-biityl>-4-(4-methyl-piperazin-l-yl)- 
benzamide; 

40 1 822. AT-{l-[4-(lMophene-2-caibonyl)-6-oxo-hexahy<ko-pyrrolo[3,2-fr]pyrrole-l- 
carbonyl>3-memyl-butyl}-4-(4-memyl-piperazm-l-yl)-ben2amide; 

1 823 . N- { 1 -[4-(5-cWoro-1mophene-2-carbonyl)-6-oxo-hexahydro-pynx)lo[3,2- 
f>]pyrrole-l -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 

45 benzamide; 

1 824. JV- { 1 -[4-(ftu^-3-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-£>]pyrrole- 1 - 
caibonyl]-3-methyl-bTityl} -4-(4-methyl-piperazin-l -yl)-benzamide; 
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1 825. N- { 1 -[4-(thiophene-3-caibonyl)-6-oxo-hexahydro-pyrTolo[3^-*]pynole- 1 - 
carbonyl]-3-me1hyl-butyl} -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

1 826. N-[ 1 -(4-cyclopentanecaibonyl-6-oxo-hexahydro-pym>lo[3^-£>]pyrrole-l - 
carbonyl)-3-methyl-butyl]-4-(4-methyi-piperazin-l-yl)-benzaimde; 

1 827. JV^[l-(4-cyclohexanecarbonyl-6-oxo-hexahydro-pyirolo[3^-6]pyrrole-l^ 
carbonyl)-3-melhyl-butyl]-4-(4-me%l-piperazin-l-yl)-benzainide; 

1 828. N- { 1 -[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro-pyrrolo[3^- 
6]pyrrole-l-caibonyl]-3-methyl-butyl}-4-(4-methyl-pip€arazin-l-yl)- 
benzamide; 

1829. isr-{l-[4-(2-cyclopentyl-acetyl)-6-oxo-hexahy<ko-pyrrolo[3^-fc]pyrrole-l- 
caibonyl]-3-methyl-butyl}-4-(4-me^ 

1 830. N- { 1 -[4-(2-<^clohexyl-acetyl>6-oxcHhexahydro-pyrrolo[3^-&]pyrrol©-l - 
caibonyl]-3-methyl-butyl}-4-(4-mettiyl-pipeimin-l-yl)-benzamide; 

1831 . 4-(4-methyl-piperazin-l-yl)-^{3-methyl-l-[6-oxo-4-(pyrrolidine-2- 
carbonyl)-hexahydro-pyirolo[3>6]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 832. N- { l-[4-(l -Acetyl-pyfrolidine-2-(aAonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
i]pyrrole-l-caibonyl]-3-me1byl-butyl}-4-(4-methyl-piperazin-l-yl)- 
benzamide; 

1 833. N- {3-methyl-l-[6-oxo-4-(piperidine-2-carbonyl)-hexahydro-pyrrolo[3,2- 
fe]pyrrole-l-caibonyl]-butyl}-4-(4-methyl-piperazin-l-yl>benzaniide; 

1 834. N- { 1 -[4-(l -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1835. N- {3-methyl-l -[6<)XO^(tetrahydro-furan-2-carbonyl)-hexahydro- 
pyirolo[3,2-fc]pym)le-l-carbpnyl]-butyl}-4-(4-methyl-pipera2an-l-yl)- 
benzamide; 

1 836. N- { 1 -[4-(l -Amino-cyclobutanecarbonyl)-6-oxo-hexahydro-pyirolo[3,2- 
6]pyrrole-l -carbonyl]-3-methyl-butyl} -4-(4-me1hyl-piperazin- 1 -yl)- 
benzamide; 

1 837. N- { 1 -[4-( 1 -Amino-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-caibonyl]-3-methyl-butyl}-4-(4-methyl-piperazin-l-yl)- 

.. benzamide; 
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1 838. JST- { 1 -[4-(l -Ammo-cyclohexanec^ 

&]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl> 
benzamide; 

5 1839. j\T-{l-[4-(l-Acetylamino-cyclo^ 
pyirolo[3,2-Z>]pyrrole-l-c^ 
yl)-benzamide; 

1 840. N- { 1 -[4-(l -Acetylamino-cyclopentanecaibonyl)-6-oxo-hexahydro- 
10 pyirolo[3,2^]pyrrole-l-caibon^ 

yl)-benzamide; 

1841. JV^{l-[4-(l-Acetylamino-cyclohexanecarbonyl)-6-oxo-hexah^ 
pyrrolo[3^&]pyirole-l-carbo 

15 yl)-benzamide; 

1 842. iV- { 1 -[4-(l -hydroxy-cyclobutanecart>onyl)-6-oxo-hexahydro-pyrrolo[3,2^ 
&]pyrrole-l-caibonyl]-3-methy^^ 

benzamide; 

20 

1843. JV^l-[4-(l-hydroxy-cyclopen 

Z>]pyrrole- 1 -carbonyl]-3-methyl-butyi } -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

25 1 844. N-{1 -[4-(l -hydroxy-cyclohexanecaibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyiTole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 845. N- { 1 -[4-(l -methoxy-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
3 0 Z>]pyrrole- 1 -carbonyl] -3-methyl-butyl } -4-(4-methyl-piperazin- 1 -yl)- 

benzamide; 

1 846. N-{1 -[4-(l -methoxy-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,^ 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 

35 benzamide; 

1 847. N- { 1 -[4-(l -methoxy-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyiTole-l-carbonyl]-3-m^ 

benzamide; 

40 

1 848. N- { 1 -[4-(2-Amino-2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

45 1 849. N- { 1 -[4-(2-Amino-2-cyclohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 
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1850. N-{ 1 -[4-(2- Acetylamino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyrrole- 1 -carbonyl]-3-methyl-butyl}-4-(4-methyl-piperazin- 1 - 
yl)-benzamide; 

1851. AT- { 1 -[4-(2- Acetylamino-2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-fc]pyrrole- 1 -cafbonyl] -3-methyl-butyl } -4-(4-methyl-piperazin- 1 - 
yl)-benzamide; 

1852. JV^{l-[4-(2-Acetylamino-propionyl)-6-oxo-hexahydro-pyrrol^ 
frjpyrrole- 1 -caibonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 853. iN^{l-[4-(2-Acetylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2-^ 

1 -carbonyl] -3-methyl-butyl } -4-(4-methyl-piperazin- 1 -yl)-benzamide; 

1 854. JV-(1 - {4-[2-(Acetyl-methyl-amino)-acetyl]-6-oxo-hexahydrcH-pyr^ 
£>]pyrrole- 1 -carbonyl} -3-methyl-butyl)-4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 855. N-{1 -[4-(2-dimethylamino-acetyl)-6-^^ 

£>]pyrrole- 1 -carbonyl]-3-methyl-butyl}-4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 856. N- { 1 -[4-(2-Amino-butyryl)-6-oxo-hexah^ 
carbonyl]-3-methyl-butyl}-4-(4-metl^ 

1 857. N- { 1 -[4-(2-Acetylamino-butytyl)-6-^^ 

1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin-l -yl)-benzamide; 

1 858. N- { 1 -[4-(2-amino-3-methyl-butyryl)-6-oxo-hexahydro-pyrro 
&]pyn:ole- 1 -carbonyl]-3-methyl-butyl} ^-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 859. N- { 1 -[4-(2-Acetylamino-3-methyl-butyiyl^^ 

Z>]pyixole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 860. N-{ 1 -[4-(2-amino-3,3-dimethyl-buty^ 

&]pyirole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1861. N- { 1 -[4-(2-Acetylamino-33-dimethyl-bu^Tyl)-6-oxo-hexahydro- 
pyrrolo[3,2-i>]pyrrole- 1 -carbonyl] -3 -methyl-butyl} -4-(4-methyl-piperazin- 1 - 
yl)-benzamide; 

1 862. N-{1 -[4-(2-Airrino-3-methyl-pentanoy 
Z?]pyrrole-l-(^bonyl]-3-methyl-bu^ 
benzamide; 
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1 863. N- { 1 -[4-(2- Acetylamino-3-methyl-pentanoyl)-6^xo-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyll-3-methyl-butyl} -4-(4-methyl-piperazin- 1 - 
yl)-benzamide; 

1 864. JV-[3-methyl- 1 -(6-oxo-4-pentanoyl-hexahydro-pyrrolo[3 ,2-Z?]pyrrole- 1 - 
carbonyl)-butyl]-4-(4-methyl-piperazin- 1 -yl)-benzamide; 

1865. JV^{3-methyl-l-[4-(3-methyl-^ 
fc]pyrrole-l-carbonyl]-butyI}-4-(^^ 

1 866. N- {3-methyl- 1 -[4-(4-methyl-pentanoyl>6-oxo-hexah^ 
£]pyrrole-l -carbonyl]-butyl} -4-(4-methyl-piperazih-l-yl)-benzamide; 

1 867. N- { 144-(2-Amino-4-methyl-pent^ 
fc]pyn:ole-l-carbonyl]-3-methyl-b^ 
benzamide; 

1868. N- { 1 -[4-(2-Acetylamino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl] -3-methyl-butyl } -4-(4-methyl-piperazin- 1 - 
yl)-benzamide; 

1 869. iV'-{l-[4-(2-Ainino-4,4-dimethyl-pentanoyl)-6-oxo-hexahy^ 
fc]pyrrole- 1 -carbonyl] -3-methyl-butyl } -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 870. N- { 1 -[4-(2-Acetylanmo-4,4-dime^ 

pyrrolo[3 ,2-6]pyrrole- 1 -carbpnyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 - 
yl)-benzamide; 

1 871 . A r -{l-[4-(2-Amino-penl^oyl)-6-oxo-hexahydro-pyrrolo[ 
carbonyl] -3-methyl-butyl} -4^(4-methyl-piperazin- 1 -yl)-benzamide; 

1 872. iV- { 1 -[4-(2-Acetylamino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3 5 2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-metiiyl-piperazin- 1 -yl)- 
benzamide; 

1873. JV- { 1 -[4-(2-Amino-5-me%l-hexanoyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 874. N- { 1 -[4-(2-Acetylamino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pym)lo[3,2-6]pyrrole-l-carbonyl]-3-m 

yl)-benzamide; 

1 875. J\T-{l-[4-(2-hydroxy-3-methyl-butyiyl)-6-oxo-hexahydro-p 
6]pyrrole- 1 -carbonyl]-3-rnethyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 
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1 876. N- { 1 -[4-(2-methoxy-3-methy^^ 
fc]pyrrole-l-carbonyl>3-methy^ 
benzamide; 

1 877. N- { 1 -[4-(2-hydroxy-3,3-dim^ 

fc]pyrrole-l -cafbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin-l -yl)- 
benzamide; 

1 878. J\r.{l-[4-(2-methoxy-33-dimethyl-butyryl)-6-oxo-h^ 
6]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1 879. N- { 1 -[4-(2-hydroxy-3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin-l-yl)- 
benzamide; 

1 880. N- { l-[4^2-methoxy-3-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2^ 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl)- 
benzamide; 

1881. N-{1 -[4-(2-hydroxy-4-methyl-pentanoyl)-6-oxo-bexahydro-pyrrolo[3,2- 
6]pyirole- 1 -carbonyl]-3rmethyl-butyl} -4-(4-methyl-piperazin-l-yl)- 
benzamide; 

1 882. N- { 1 -[4-(2-me&oxy-4^methyl-pentanoyl)-6-oxo-hexaliydro-pyrrolo[3^- 
. 2>]pym>le-l-carbonyl]-3-m^ 

benzamide; 

1 883. N- { 1 -[4-(2-hydroxy-4 ,4-dimethyl-pentanoyl>6-oxo-hexahydro- 
pym)lo[3,2-6]pyrrole-l-caA^ 

yl)-benzamide; 

1 884. N- { 1 -[4-(2-methoxy^,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-£»]pyrrole-l -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin-l - 
yl)-benzamide; 

1885. N- { 1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-Z)]pyrrole- 1 - 
carbonyl]-3-methyl-butyl}-4~(4-m 

1 886. N- { 1 -[4-(2-methoxy-pentanoyl)-6-oxo-te 
carbonyl]-3-methyl-butyl} ^ 

1 887. N- { 1 -[4-(2-hydroxy-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
&]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-(4-methyl-piperazin-l -yl)- 
benzamide; 
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1888. N- { l-[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo-hexahydro-pyiTolo[3,2- 
6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-(4-methyl-piperazin- 1 -yl> 
benzamide; 

1 8 89. N-[ 1 -(4-Benzoyl-6-oxo-hexahydro-pyiTolo[3 ,2-&]pyrrole- 1 -carbonyl)-3- 
methyl-butyl]-4-aminobenzamide; 

1890. 4-Amino-i^{3-methyl-l-[6-oxo-4-(pyridine-2-carbonyl)-hexahydro- 
pyrrolo[3^-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 891 . 4-Amino-iV- {3-methyl-l -[6-oxo-4-(l -oxy-pyridine-2-carbonyl)- 
hexahydro-pym>lo[3,2-6]pyn-ole-l-carbonyl]-butyl}-benzamide; 

1 892. 4-Amino-iV^{3-methyl-l-[6-oxo-4-(pyridine-3-caibonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-cafbonyl]-butyl}-benzainide; 

1893. 4-Amino-AT-{3-methyl-l-[6-oxo-4-(l-oxy-pyridine-3-carbonyl)- 
hexahydro-pynx)lo[3,2-*]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 894. 4-Amino-iV^{3-me%l-l-[6-oxo-4-(pyridine-4-caibonyl>hexahydro- 
pyn-olotS^-^pynrole-l-caAonylJ-butylj-bemzamide; 

1 895. 4-Amino-iV- {3-methyl-l-[6-oxo-4-(l -oxy-pyridine-4-carbonyl)- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-biityl}-benzamide; 

1 896. 7^[l-(4-Benzenesulfonyl-6-oxo-hexahydro-pyrrolo[3,2-3]pyrrole-l- 
caitK)nyl>3-mefliyl-butyl]-4-ainino-benzamide; 

1 897. 4- Amino-//- {3-methyl- 1 -[6-oxo-4-(pyridine-2-sidfonyl)-hexahydro- 
pyirolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-bea3zamide; 

1898. 4-Ammo-Ar-{3-me%l-l-[6-oxo-4-(l-oxy-pyridme-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-£>]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 899. 4-Amino-iV- {3-methyl-l-[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pyn-olo[3,2-6]pyrrole-l-cafbonyl]-butyl}-benzainide; 

1 900. 4-Amino-N- {3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)-hexahydro- 
pyn-olo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 901 . 4-Amino-N- {3-mefhyl- 1 -[6-oxo-4-(pyridine-4-sulfonyl)-hexahydro- 
pyiTolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-benzamide; 

1902. 4-Ammo-iV-{3-memyl-l-[6-oxo-4-(l-oxy-pyridine-4-sulfonyl)-hexahydro- 
pyn-olo[3>fe]pyrrole-l-carbonyl]-butyl}-benzamide; 

1903. 4-Ammo-i\r-[3-memyl-l-(6-oxo-4-phenylacetyl-hexahydro-pyrrol6[3,2- 
fe]pyrrole-l-caibonyl)-butyl]-benzamide; 
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1 904. 4-[2-(4-ammo-benzoylammo 
pyrrolo[3,2-£>]pyrrole-l -carboxylic acid phenylamide; 

1 905. 4-[2-(4-amino-benzoylamino)-4-methyl-pen^ 
pyrrolo[3^-fc]pyrrole-l-caiboxylic acid isobutyl-amide; 

1 906. 4-[2-(4-amino-benzoylamino)-4-methyl-pent^^ 
pyrrolo[3,2-Z)]pyrrole-l-carboxylic acid phenyl ester; 

1 907. 4-[2-(4-amino-benzoylamino)-4-methyl-pen^ 
pyrrolo[3,2-A]pyrrole-l-carboxylic acid isobutyl ester, 



1 908 . 4-Amino-AT- {3 -methyl- 1 -[6-oxo-4-(pyrrolidine- 1 -carbonyl)-hexahydro- 
1 5 pyrrolo[3,2-fc]pyirole-^^ 

1909. 4-Amino-AT- {3-methyl- 1 -[6-oxo-4-(piperidine- 1 -carbonyl)-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

20 1910. 4-Amino-i\T-{3-methyl-l-[4-(mo^ 

pyirolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 



191 1 . 4- Amino- TV- { 3 -methyl- 1 - [6-oxo-4-(piperazine- 1 -carb onyl)-hexahydro- 
pyn-olo[3,2-6]pyrrole-l-.carbonyl]-butyl}-benzainide; 

1912. 4-Amino-AT- {3-methyl-l -[4-(4-methyl-piperazine- 1 -carbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} -benzamide; 



1913. 4-Ammo-JV-(3-methyl- 1 - {4-[2-(4-methyl-piperazin- 1 -yl)-acetyl]-6-oxo- 
30 hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl} -butyl)-benzamide; 

1914. 4-Amino-AT- {3-methyl- 1 -[6-oxo-4-(2-piperazin- 1 -yl-acetyl)-hexahydro- 
pyrrolo[3,2-fe]pyrrole- 1 -carbonyl] -butyl} -benzamide; 

35 1915. 4-Amino-iV- { 1 -[4-(furan-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fe]pyrrole- 1 -carbonyl] -3-methyl-butyl} -benzamide; 



1916. 4- Amino-//- { 1 -[4-(5-chloro-furan-2-carbonyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl] -3-methyl-butyl} -benzamide; 

1917. 4-Amino-AT- { 1 -[4-(thiophene-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 



1918. 4-Amino-7V- { 1 -[4-(5-chloro-thiophene-2-carbonyl)-6-oxo-hexahydro- 
45 pyn-olo[3,2-^]pyn-ole-l-carbonyl]-3-methyl-butyl}-benzainide; 

1919. 4-Amino-JV- { 1 -[4-(furan-3-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl] -3-methyl-butyl} -benzamide; 
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1 920. 4-Amino-JV- { 1 -[4-(thiophene-3-carbonyl)-6-oxo-hexahydro-pyiTolo[3,2- 
6]pyrrole-l-c^onyl]-3-methyl-butyl}-benzamide; 

5 1921. 4-Amino-7/-[l-(4-cyclopentanecarbonyl-6-oxo-h^ 
fc]pyrrole- 1 -carbonyl)-3-methyl-butyl]-benzamide; 

1922. 4-Amino-iV-[l-(4-cyclohe^^ 
6]pyrrole-l-carbonyl)-3-methyl-butyl]-benzamide; 

10 

1 923 . 4-Amino-iV- { 1 -[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbo 

1924. 4-Amino-iV^{l-[4-(2-cyclopentyl-acetyl)-6-oxo-hexahy 
1 5 fc]pyrrole-l-carbonyl]-3-methyl-butyl}-benzaiiiide; 

1 925. 4-Amino-iST- { 1 -[4-(2-cyclohexyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -caibonyl]-3-methyl-butyl} -benzamide; 

20 1926. 4-Amino-iV-{3-methyl-l-[6-oxo-4-(pyrrolidine-^ 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 927. N- { 1 -[4-(l -Acetyl-pyrroUdine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

25 

1 928. 4-Amino-AT- {3-methyl- 1 -[6-oxo-4-(piperidine-2-caibonyl)-hexahydro- 
pyrrolo[3,2-6]pyirole-l-carbonyl]-butyl}-benzamide; 

1929. j\^{l-[4-(l-Acetyl-piperid^ 
30 £>]pyrrole-l-carbonyl]-3-me^^ 

1930. 4-Ammo-iV-{3-methyl-l-^ 
hexahydro-pyrrolo[3,2-Z>]pyiro^ 

35 1931. -[4-(l -Amino-cyclobutanecarto 

6]pyrrole- 1 -carbonyl] -3-methyl-butyl } -4- Ainino-benzamide; 

1 932. N-{1 -[4-(l -Amino-cyclopentanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn , ole-l-carbonyl]-3-methyl-butyl}-4-ainino-benzanu 

40 

1933. #-{l-[4-(l-Ammo-cycto^ 

Z?]pyrrole-l -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 934. N- { 1 - [4-( 1 -Acetylamino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
45 * pyrrolo[3£-6]pyrrole-l-^ 

1 935. .N- { 1 -[4-(l -Ace1ylamino-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyiTolo[3,2-fc]pyirole-l-carbonyl]-3-methyl-butyl}-4-aiiim 
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1 93 6. N-{1 -[4-(l -Acetylamino-cyclohexanecarbonyl)-6-oxo-hexahydio- 
pyiTolo[3,2-5]pyn-ole-l-caAonyl]-3-methyl-butyl}-4-amino-benzamide; 

5 1937. 4-Amino-i^{l-[4-(l-hydroxy-cyclobutanecaibonyl)-6-oxo-hexahydro- 
pym>lo[3,2-Z>]pynx)le-l-carbonyl]-3-me%l-butyl}-benzamide; 

1 938. 4-Axmno-N- { 1 -[4-( 1 -hydroxy-cyclopaitanecaibonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-caibonyl]-3-methyl-butyl}-ben2amide; 

10 

1 939. 4- Amino-tf- { i -[4-( 1 -hydroxy-cyclohexanecaibonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1940. 4-Amino-JV-{ 1 -[4-(l -methoxy-cyclobutanecaibonyl)-6-oxo-hexahydro- 
15 pyrrolo[3,2-fc]pyirole-l-caibonyl]-3-methyl-butyl}-ben2amide; 

1 941 . 4-Amino-7V- { 1 -[4-( 1 -methoxy-cyclopentanecarbonyl)-6-oxo-hexahydro- 
pyn-olo[3,2-ij]pyiTole-l-carbonyl]-3-methyl-butyl}-benzamide; 

20 1942. 4-Amino-iV- { 1 -[4-<l -methoxy-cyclohexanecarbonyl)-6-oxo-hexahydro- 
pynolo[3,2-fc]pytrole-l-(^ibonyl]-3-methyl-butyl}-ben2amde; 

1 943 . N- { 1 -[4-(2-airdno-2-cyclopentyl-acetyl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl] -3-methyl-butyl} -4-amino-benzamide; 

25 

1944. iV^{l-[4-(2-ainino-2-cyclohexyl-acetyl)-6-oxorhexahydro-pyrrolo[3,2- 
fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1945. j\r-{l-[4-(2-acetylaniino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 

30 P yirolo[3,2-d]pyrrole-l-carbonyl]-3-memyl-butyl}-4-ammo-benzamide; 

1 946. N- { l-[4-(2-acetylamino-2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-£>]pyn-ole-l-caibonyl]-3-memyl-butyl}-4-ammo-ben2»mide; 

35 1947. i^-{l-[4-(2-acetylamino-propionyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 948. N- { l-[4-(2-acetylammo-acetyl)-6-oxo-hexahyd^o-pyrrolo[3,2-Z)]pyrrole-l- 
caibonyl]-3-memyl-butyl}-4-amino-benzamide; 

40 

1949. iST-(l-{4-[2-(acetyl-memyl-amino)-acetyl]-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole-l-caibonyl}-3-memyl-butyl)-4-amino-benzamide; 

1 950. 4-Amino-iV- { 1 -[4-(2-dimemylammo-acetyl)-6-oxo-hexahydro-pyrrolo[3 ,2- 
45 ^]pyrrole-l-cafbonyl]-3-methyl-butyl}-benzamide; 

1 95 1 . N-{ 1 -[4-(2-ammo-butyryl)-6-oxo-hexahydro-pyrrolo[3,2-£>]pyrrole- 1 - 
carbonyl]-3-memyl-butyl}-4-amino-benzamide; 
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1 952. N- { 1 -[4-(2-aretylamino-butyryl)-6-o^ 
l-caibonyl]-3-methyl-butyl}-4-amino-benzamide; 

1953. N- { 1 44-(2-amino-3-methyl-butyryl)-6-oxo-te 
fc]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-amino-benzamide; 

1954. N- { l-[4-(2-acetylamino-3-methyl-butyryl)-6-oxo-hexahydro- 
6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1955. N-{ l-[4-(2-amino-3,3-dimethyl-buty^ 

6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1956. N- { l-[4-(2-acetylamino-3,3-dimethyl-butyryl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyrrole-l -carbony 

1 957. N- { 1 -[4-(2-amino-3-methyl-pmtanoyl)-6-oxo-hexahydrcKpyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 958. N- { 1 -[4-(2-acetylamino-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pynx>lo[3,2-6]pyrrole-l-carbony^ 

1959. 4-Amino-7ST-[3-methyl-l-(6-oxo-4-pentanoyl-hexahydro-pyrrolo[3,2- 
6]pyrrole-l -carbonyl)-butyl]-benzamide; 

1960. 4-Amino-N-{3-methyl-l -[4-(3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyiTolo[3,2-fe]pyrrole-l-carbonyl]-butyl}-benzamide; 

1961. 4-Amino-JST-{3-methyl-l-[4-(4-^ 
pyrrolo[3,2-fc]pyrrole-l-carbonyl]-butyl}-benzamide; 

1 962. N- { 1 -[4-(2-amino-4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
2>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 963. N- { 1 -[4-(2-acetylamino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 964. N- { 1 -[4-(2-amino-4,4-dimethyl-penta^^ 

6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1965. N- { l-[4-(2-acetyla3xdno-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-^ 

1 966. iV- { 1 -[4-(2-amino-pentanoyl)-6-oxo-hexahydro-pyiTolo[3 5 2-^]pyrrole- 1 - 
carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 967. N-{1 -[4-(2-acetylanoino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole- 1 -carbQnyl]-3-methyl-butyl} -4-amino-benzamide; 
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1 968. N- { 1 -[4-(2-amino-5-methyl-hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyirole-l -carbonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 969. N- { 1 -[4-(2-acetylamino-5-methyl-hexanoyl)-6-oxo-liexahydro- 
pynx>lo[3,2-6]pyrrole-l-caibonyl]-3-methyl-butyl}-4-amino-benzamide; . 

1970. i^{l-[4-(2-hydroxy-3-methyl-butyTyl)-6-oxo-hexahydro-pynolo[3,2- 
2>]pyrrole-l -caibonyl]-3-methyl-butyl} -4-amino-benzamide; 

1 97 1 . N- { 1 -[4-(2-memoxy-3-memyl-butyryl)-6-oxo-hexahydro-pyirolo[3,2- 
6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-amino-benzamide; 

1972. 4-Ammo-AT-{ l-[4-(2-hydroxy-33-dimethyl-butyryl)-6-oxo-hexahydro- 
pyrrolo[3,2-!>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1973. 4-Ammo-i^{l-[4-(2-memoxy-3,3-dimemyl-butyiyl)-6-oxo-hexahydro- 
pyrrolo[3^-Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1 974. 4-Amino-AT- { 1 -[4-(2-hydroxy-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1 975 . 4-Amino-AT- { 1 -[4-(2-methoxy-3-methyl-pentanoyl)-6-oxo-hexahydro- 
pytrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1976. 4-Ammo-JV^{l-[4-(2-hydroxy-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pym>le-l-carbonyl]-3-methyl-butyl}-benzamide; 

1977. 4.Ammo-i^{l-[4-(2-methoxy-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyrrole- 1 -cafbonyl]-3-methyl-butyl} -benzamide; 

1 978 . 4-Amino-iV- { 1 -[4-(2-hydroxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyn-olo[3,2-£>]pyrrole-l-carbonyl]-3-me1hyl-butyl}-benzamide; 

1 979. 4-Amino-W- { 1 -[4-(2-memoxy-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyirole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1980. 4-Ammo-JV^{l-[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l -carbonyl]-3-methyl-butyl} -benzamide; 

1981. 4-Amino-JV- { 1 -[4-(2-memoxy-pentanoyl)-6-oxo-hexahydro-pyiTolo[3 ,2- 
frjpyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

1 982. 4-Amino-N- { 1 -[4-(2-hydroxy-5-memyl-hexanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 

1 983 . 4-Amino-JV- { 1 -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-carbonyl]-3-methyl-butyl}-benzamide; 



WO 2004/007501 



PCT/GB2003/002957 



-250- 



1984. JV-[l-(4-Benzoyl-6-oxo-hexahydro-pyrroto^ 
methyl-butyl]-4-diethylaminobenzamide; 

5 1985. ^Diethylamino-iV- {3-methyl- 1 -[6-oxo-4-(pyridine-2-caibonyl)- 
hexahydro-pyrrolo[3,2-fc]pym>le-^^ 

1986. 4-Diethylamno-iV^ {3-methyl 
hexahydro-pyrrolo[3£-fc]pyrn)le-^^ 

1987. 4-Diethylamino-jV- {3-methyl-l -[6-oxo-4-(pyridine-3-carbonyl)- 
hexahydro-pyrrolo[3£-6]pyn:ole- 1 -carbonyl]-butyl} -benzamide; 

1988. 4-Diethylamino-JV- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-3-carbonyl)- 
hexahydro-pyrrolo[3;2-&]pyrrole^ 

1989. 4-Diethylamino-iV- {3-methyl- 1 -[6-oxo-4-(pyridine-4-carbonyl>- 
hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -caibonyl]-butyl} -benzamide; 

1 990. 4-Diethylamino-N- {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-4-carbonyl)- 
hexahydro-pyrrolo[3,2-i)]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1991. N-[ 1 -(4-Benzenesulfonyl-6-oxo-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 - 
caibonyl)-3-methyl-butyl]-4-diethylamino-benzamide; 

1 992. 4-Diethylamino-iV- {3-methyl-l-[6-oxo-4-(pyridine-2-sulfonyl)-hexahydro- 
pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl] -butyl} -benzamide; 

1 993. 4-Diethylamino-iV^ {3-methyl- 1 -[6-oxo-4-(l -oxy-pyridine-2-sulfonyl)- 
hexahy(ko-pyrrolo[3,2-£>]pyirole-l-carbonyl]-butyl}-benzamide; 

1 994. 4-IMethylamino-iV : T { 3-methyl- 1 -[6-oxo-4-(pyridine-3-sulfonyl)-hexahydro- 
pynx>lo[3,2-&]pyrrole- 1 -carbonyl] -butyl} -benzamide; 

1 995. 4-Diethylamino-iV- { 3-methyl- 1 -[6-oxo-4-( 1 -oxy-pyridine-3-sulfonyl)- 
hexahydro-pyrrolo[3^-fc]pyrrole- 1 -carbonyl]-butyl} -benzamide; 

1 996. 4-Diethylamino-j\T- {3-methyl- 1 -[6-oxo-4-(pyridine-4-sulfonyl)-hexahydro- 
pyirolo[3,2-Z>]pyrrole-l-carbonyl]-butyl}-benzamide; 

1997. 4-Diethylamino-J\T-{3-methyl-l^ 
hexahydro-pyn-olo[3,2-ib]pyrrole-l-carbonyl]-butyl}-benzamide; 

1998. 4-Diethylamino-AT.[3-methyl-l-(6-oxo-4-phenylacetyl-hexahydro- 
pyrrolo[3,2-i?]pyn-ole-l-carbonyl)-butyl]-benzamide; 

1 999. 4-[2-(4-diethylamino-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carboxylic acid phenylamide; 
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2000. 4-[2-(4-diethylamino-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-!»]pyrrole-l-carboxylic acid isobutyl-amide; 

2001 . 4-[2-(4-diethylamino-benzoylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyirolo[3,2-fc]pyrrole-l-caiboxylic acid phenyl ester, 

2002. 4-[2-(4-die%laminc-ben2x>ylamino)-4-methyl-pentanoyl]-3-oxo- 
hexahydro-pyrrolo[3,2-fc]pyirole-l-cafboxylic acid isobutyl ester, 

2003. 4-Diethylaniino-JV-{3-methyl-l-[6-oxo-4-(pyrroUdine-l-carbonyl)- 
hexahy<lro-pym>lo[3,2-fc]pyrro^ 

2004. 4-Diethylamino-iV- {3-methyl-l -[6-oxo-4-(piperidine- 1 -carbonyl)- 
15 hexahydro-pyrrolo[3,2-i>]pyrrole-l-carbonyl]-butyl}-benzamide; 

2005. ^Diemylamino-JV'- {3-methyl- 1 -[4-(moipholme-4-caibonyl)-6-K>xo- 
hexahydro-pynolo[3,2-ft]pyrrole-l -carbonyl]-butyl}-benzamide; 

20 2006. 4-Diethylamino-N- {3-methyl- 1 -[6-oxo-4-<pipera2rine- 1 -carbonyi)- 
hexahydro-pyrrolo[3,2-fc]pyirole-l-carbonyl3-butyl}-benzamide; 

2007. 4-Diemylamino-N- {3-methyl- 1 -[4-(4-methyl-piperazine-l-caibonyl)-6- 
oxo-hexahydro-pyixolo[3,2-fe]pyn-ole-l-cart»onyl]-butyl}-benzaniide; 

2008. 4-Diemylammo-i^-(3-memyl-l-{4-[2-(4-memyl-piperazin-l-yl)-acetyl]-6- 
oxo-hexahydro-pyrrolo[3,2-Z)]pyrrole-l-caibonyl}-butyl)-benzamide; 

2009. 4-Diemylamino-?/- {3-methyl- 1 -[6-oxo-4-(2-piperazin-l -yl-acetyl)- 
30 hexahydro-pynrolo[3,2-6]pyirole-l-carbonyl]-butyl}-ben2amide; 

2010. 4-Diethylamino-iV- { 1 -[4-(furan-2-c»rbonyl>6-oxo-hexahydro-pyrrolo[3,2- 
d]pyrrole-l-caibonyl]-3-methyl-butyl}-benzamide; 

35 2011. 4-Diethylamino-A^- { l-[4-(5-chloro-fiiran-2-carbonyl)-6-oxo-hexahydro- 
pyn-olo[3,2-6]pyrrole-l-cafbonyl]-3-methyl-butyl}-benzamide; 

201 2. 4-Diethylamino-^- { 1 -[4-(thiophene-2-carbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-^]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

40 

2013. 4-Diemylamino-7/- { 1 -[4-(5-chloro-thiophene-2-caibonyl)-6-oxo- 
hexahydro-pyrTolo[3,2-£>]pyrrole-l-carbonyl]-3-memyl-butyl}-benzamide; 

20 1 4. 4-Diethylamino-7/- { 1 -[4-(furan-3-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
45 Z>]pyirole-l-carbonyl]-3-methyl-butyl}-benzamide; 

20 1 5 . 4-Diethylamino-7/- { 1 -[4-(thiophene-3-carbonyl)-6-oxo-hexahydro- 
pyirolo[3,2-fe]pyn-ole-l-c^onyl]-3-memyl-butyl}-beiizamide; 



25 
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2016. 4-Diethylainino-i\r-[l-(4-cyclopentanecaibonyl-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pynx)le-l-caibonyl)-3-methyl-butyl]-benzamide; 

2017. 4-Diemylamino-JV-[l -(4-cyclohexanecarbonyl-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyrrole-l-caibonyl)-3-methyl-butyl]-benzamide; 

201 8. 4-Diethylamino-JV- { 1 -[4-(cyclopent-3-enecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3^-6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzainide; 

201 9. 4-Diethylamino-iV^ { 1 -[4-(2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pyirolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

2020. 4-Diethylamino-iV-{l-[4-(2-cyclohexyl-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-i>]pyirole-l-carbonyl]-3-memyl-butyl}-benzaiiiide; 

2021 . 4-Diethylamino-AT- {3-methyl-l -[6^oxo-4-(pyrToHdine-2-carbonyl)- 
hexahydro-pyrrolo[3^-fe]pyrrole-l-caibonyl]-butyl}-benzamide; 

2022. N- { 1 -[4-(l -Acetyl-pyiTolidme-2-carbonyl)-6-oxo-hexahydro-pyiTolo[3,2- 
6]pyrrole-l-carbonyl]-3-memyl-butyl}-4-diemylainmo-benzainide; 

2023. 4-Diethylamino-iV- {3-memyl-l-[6-oxo-4-(piperidine-2-caibonyl)- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l-caibonyl]-butyl}-benzaiiiide; 

2024. N- { 1 -[4-(l -Acetyl-piperidine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
i]pyrrole- 1 -carbonyl]-3-memyl-butyl}-4-diemylammo-benzamide; 

2025. 4-Diethylamino-JV- {3-methyl-l -[6-oxo-4-(tetrahydro-furan-2-carbonyl)- 
hexahydro-pyrrolo[3^-fe]pyn^ole-l-caibonyl]-butyl}-benzamide; 

2026. N- { 1 -[4-(l -Ainino-cyclobutanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-<hemylamino-benzamide; 

2027. N- { 1 -[4-(l -Animo-cyclopentanecaibonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyn-ole-l-carbonyl]-3-memyl-butyl}-4-memylamino-benzamide; 

2028. N- { 1 -[4-(l -Amino-cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrole-l-carbonyl]-3-memyl-butyl}-4-diemylammo-benzamide; 

2029. N- { 1 -[4-( 1 - Acetylamino-cyclobutanecarbonyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl]-3-methyl-butyl}-4-diethylamino- 
benzamide; 

2030. N- { 1 -[4-(l -Acetylamino-cyclopentanecarbo 
pyrrolo[3,2-&]pyn-ole-l-carbonyl]-3-methyl-butyl}^^^ 

benzamide; 
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203 1 . N-{1 -[4-(l -Acetylamino-cyclohexanecaibonyl)-6-oxo-hexahyd^ 
pyrrolo[3>&]pynx>le-l-ca*^^ 

benzamide; 

2032. 4-Diethylamino-W-{l-[4-(l-^^^ 
hexahydro-pym>lo[3,2-fc]pyr^ 

2033 . 4-Diethylamino-iV- { 1 -[4-( 1 -hydroxy-cyclopentanecarbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-fc]py^ 

2034. 4-Diethyiamino-iST-{l-[4-(l-hy(koxy-cyclohexanecar^ 
hexahydro-pyrrolo[3,2^ 

2035. 4-Diethylamino-JV-{l-[4-(l-methoxy-cyclobutane^^ 
hexahydro-pyn:olo[3,2-fc]pyrrol^ 

2036. 4-Diethylamino-JV^{l-[4-(l^ 
hexahydro-pynx>lo[3,2-Z>]pyro^ 

2037. 4-Diethylamino-i\T- { 1 -[4-(l -methoxy-cyclohexanecarbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-Z>]pyrrole-l -caibonyl]-3-methyl-butyl} -benzamide; 

2038. N-{l-[4-(2-Ammo-2-cyd^ 
fc]pynx>le-l-carbonyl]0-methyl-b^ 

2039. N- { 1 -[4-(2-Amino-2-cyclohexyl-ace^ 
Z>]pyrrole-l-carbonyl]-3-methyl-butyl}-4-diethylamm 

2040. N- { 1 -[4-(2-Acetylainino-2-cyclopentyl-acetyl)-6-oxo-hexahydro- 
pyn-olo[3,2-fc]pyrrole-l-^ 

benzamide; 

2041 . N-{1 -[4-(2-Acetylammo-2-cyclo^ 
pyrrolo[3,2-fc]pyrrole-l-caA^ 
benzamide; 

2042. N- { 1 -[4-(2-Acetylammo-propion^ 
6]pynrole-l-carbonyl]-3-methyl-butyl}-4-diethylamino-beM 

2043 . N- { 1 -[4-(2-Acetylamino-acetyl)-6-oxo-hexahydro-pyrrolo[3,2-Z>]pyrrole- 
1 -carbonyl]-3-methyl-butyl} -4-diethylamino-benzamide; 

2044. 7V-(1- {4-[2-(Acetyl-methyl-ainino)-acetyl]-6-oxo-hexahydro-pyrrolo[3,^ 
6]pyrrole- 1 -carbonyl} -3-methyl-butyl)-4-diethylamino-benzamide; 

2045. ^Diethylamino-iST- { 1 -[4-(2-dimethylamino-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-benzainide; 
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2046. N- { 1 -[4^2-Ammo-but^ 
raibonyl]-3-methyl-butyl}-4-die^ 

2047. N- { 1 -[4-(2-Acetylamino-butyty^^ 
l-carbonyl]-3-methyl-butyl}-4-diet^ 

2048. N- { 1 -[4-(2-amino-3-methyl-but^ 

2>]pyrrole- 1 -carbonyl] -3-methyl-butyl} ^diethylamino-benzamide; 

2049. N- { 1 -[4-(2- Acetylamino-3-methyl-butyry^ 

&]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-diethylamino-benzamide; 

2050. iV-{l-[4-(2-amino-3,3-dimethyl-^^^ 
£>]pyrrole-l-carbonyl]-3-methyl^ 

205 1 . JV- { 1 -[4-(2-Acetylamino-3,3-dimethyl-butyryl)-6-oxo-hexahydro- 
pyrrolo[3,2-Z>]pyrrol^ 

benzamide; 

2052. N- { 1 -[4-(2-Amino-3-methyl-pentanoyl)-6^ 

fe]pyrrole-l -carbonyl]-3-methyl-butyl} -4-diethylamino-benzamide; 

2053 . N- { 1 -[4^(2- Acetylamino-3-methyl-pen1moyl)-6K)xo-hexahydr^ 
pyrrolo[3;2-&]pyrrole-l^ 

benzamide; 

2054. 4-Diethylamino-JV43-methyl- 1 -(6-oxo-4-pentanoyl-hexahydro- 
pyrrolo[3,2-6]pyrrole-l -carbonyl)-butyl] -benzamide; 

2055. 4-Diethylamino-N- {3-methyl-l -[4-(3-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]py^ 

2056. 4-Diethylamino-JV- {3-methyl- 1 -[4-(4-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide; 

2057. JV- { 1 -[4-(2-Amino-4-methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyrrole- 1 -carbonyl]-3 -methyl-butyl} -4-diethyiamino-benzamide; 

2058. N- { 1 -[4-(2-Acetylamino-4-methyl-pentanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fc]pyn:ole-l-carbony^ 

benzamide; 

2059. N- { 1 -[4-(2-Ainino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro-pyrro 
&]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-diethylamino-benzamide; 

2060. N- { 1 »[4-(2-Acetylainino-4,4-dimethyl-pentanoyl)-6-oxo-hexahydro- 
pynx>lo[3,2-6]pyn:ole-l-carbonyl]-3-^ 

benzamide; 
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2061. A^-{l-[4-(2-Amino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3 ) 2-6]pyrrole-l- 
caibonyl]-3-methyl-butyl}-4-diethylamino-ben2amide; 

5 2062. iV-{l-[4-(2-Acetylamino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3^- 
£>]pyn-ole-l-carbonyl]-3-methyl-butyl}-4-diethylanuno-bemzamide; 

2063. N-{1 -[4-(2-Amino-5-me%l-hexanoyl>6-oxo-hexahydro-pyrrolo[3,2- 
&]pym>le-l-caibonyl]-3-me%l-butyl}-4-&^ 

10 

2064. N- { 1 -[4-(2-Acetylamino-5-methyl-hexanoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyixole-l-caitonyl]-3-methyl-butyl}-4-diethylamino- 

benzamide; 

15 2065. AT-{l-[4-(2-hydroxy-3-methyl-butyiyl)-6-oxo-hexahydro-pyirolo[3,2- 
fc]pyirole-l-carbonyl]-3-methyl-butyl}-4-(Uethylamino-benzamide; 

2066. N- { 1 -[4-(2-methoxy-3-methyl-butyryl)-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pyn:ole-l-carbonyl]-3-methyl-butyl}-4-diethylaii±io-benzainide; 

20 

2067. 4-Diethylamino-JV- { 1 -[4-(2-hydroxy-3,3-dimethyl-butyryl)-6-oxo- 
hexahydro-pyrrolo[3,2-£»]pyiTole-l-carbonyl]-3-me&yl-butyl}-benzamide; 

2068. 4-Diethylamino-i\T-{l-[4-(2-me1hoxy-33-dimethyl-butyryl)-6-oxo- 
25 hexahydro-pyn-olo[3,2-fe]pyrrole-l-caibonyl]-3-me1hyl-butyl}-benzanu 

2069. 4-Diethylamino-N- { 1 -[4-(2-hydroxy-3-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3>fc]p 

30 2070. 4-Diethylamino-iV-{l-[4-(2-me^^ 
hexahydro-pym>lo[3>&]pyi^ 

207 1 . 4-Diethylamino-JV- { 1 -[4-(2-hydroxy-4-methyl-^ 
hexahydro-pyrrolo[3,2-6]pyr^ 

35 

2072. 4-Diethylamino-JV- { 1 -[4-(2-methoxy-4-methyl-pentanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-£>]pynrole-l-carbonyl]-3-methyl-bu^^ 

2073 . 4-Diethylamino-JV- { 1 -[4-(2-hydroxy^,4^1imethyl-peiitanoyl)-6-oxo- 
40 " hexahydro-pyrrolo[3 3 2-fc]pyrrole-l -carbonyl]-3-methyl-butyl} -benzamide; 

2074. 4-Diethylamino-iV- { 1 -[4-(2-methoxy-4,4-dimethyl-pCTitanoyl)-6-oxo- 
hexahydro-pyrrolo[3,2-Z>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

45 2075. 4-Diethylamino-#- { 1 -[4-(2-hydroxy-pentanoyl)-6-oxo-hexahydro- 
pyirolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 
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2076. 4-Diethylamino-JV'- { 1 -[4-(2-methoxy-pentanoy 
pyrrolo[3,2-fe]pym)le-l-carbonyl]-3-methyl-butyl}-^ 

2077. 4-Diethylamino-#- { l-[4-(2-hydroxy-5-methyl-hexanoyl)-6-oxo- 

5 hexahydro-pyrrolo[3^-fe]pyrrole-l -carbonyl]-3-methyl-butyl} -ben2amide; 

2078. 4-Diethylamino-JV- { 1 -[4-(2-methoxy-5-methyl-hexanoyl)-6-oxo- 
hexahydro-pyirolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide; 

10 

To those skilled in the practices of organic chemistry, compounds of general 
formula (I) may be readily synthesised by a number of chemical strategies, 
performed either in solution or on the solid phase (see Atherton, E. and Sheppard, 
R. C. In 'Solid Phase Peptide Synthesis: A Practical Approach', Oxford 
1 5 University Press, Oxford, U.K. 1989, for a general review of solid phase synthesis 
principles). The solid phase strategy is attractive in being able to generate many 
thousands of analogues, typically on a 5-100mg scale, through established parallel 
synthesis methodologies (e.g. see (a) Bastos, M.; Maeji, N. J.; Abeles, R. H. Proc. 
Natl. Acad. ScL USA, 92, 6738-6742, 1995). 

20 

Therefore, one strategy for the synthesis of compounds of general formula (I) 
comprises :- 

(a) Preparation of an appropriately functionalised and protected bicyclic ketone 
25 building block in solution. 

(b) Attachment of the building block (a) to the solid phase through a linker that is 
stable to the conditions of synthesis, but readily labile to cleavage at the end 
of a synthesis (see James, I. W., Tetrahedron, 5 5 (Report 489), 4855-4946, 
1999, for examples of the 'linker' function as applied to solid phase 

30 synthesis). 

(c) Solid phase organic chemistry (see Brown, R. D. J. Chem. Soc, Perkin 
Trans A , 19, 3293-3320, 1998), to construct the remainder of the molecule. 

(d) Compound cleavage from the solid phase into solution. 

(e) Cleavage work-up and compound analysis. 

35 
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The first stage in a synthesis of compounds of general formula (I) is the 
preparation in solution of a functionalised and protected building block. Typical 
schemes towards the hexahydropyrrolo[3,2-6]pyrrol-3-one (6) are detailed in 
Schemes 1-3, a hexahydropyrrolo[3,2-c]pyrazol-6-one (21) in Scheme 4 and a 
5 hexahydro-2-oxa-l ,4-diazapentalen-6-one (26) in Scheme 5. The synthetic 
descriptions detailed in Schemes 6-18 could equally be applied using each of the 
scaffolds of general formula (I). 

*Pgi* and 'Pg2' denotes suitable amine protecting groups such as the 9-fluorenyl 
10 methoxycarbonyl (Fmoc, see Atherton, E. and Sheppard, R. C. In 'Solid Phase 
Peptide Synthesis: A Practical Approach \ Oxford University Press, Oxford, U.K. 
1989), ferf-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz) or allyloxycarbonyl 
(Alloc) for example. 




(4) (5) «5) 



15 Scheme 1. (a) TBuOCOCl, NMM, DCM, -15°C, under argon, (b) Diazomethane in diethyl ether, - 
15°C, 30mins, then RT overnight, (c) LiCl (lOeq) in 80%aq acetic acid RT overnight (d) HBr / 
acetic acid followed by re-addition of Pg2 (if *Pg2' is Boc). (e) Rh(n)(OAc) 4 , DCM, reflux. 

In the illustrated case, condensation with diazomethane provides Z = CH2 in 
20 general formula (I). Synthesis may commence from a suitably protected 0- 
aminoproline (4) which are described in the literature e.g. Gomez- Vidal, J. A. and 
Silverman, IL B. Org. Lett., 3(16\ 2481-2484, 2001. 

Activation of the suitably protected P-aminoproline (4) via isobutyl chloroformate 
25 mixed anhydride, followed by condensation with diazomethane, yields the 
diazomethylketone intermediate (5). Treatment of diazomethylketone intermediate 
(5) with lithium chloride in aqueous acetic acid provides the protected 
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hexahydropyrrolofS^-^pyrrol-S-one (6). Alternatively, when Pg2 is Boc, 
treatment with HBr in acetic acid provides an intermediate bicycle with the 
secondary amine. HBr salt. This intermediate may be acylated with a variety of 
reagents e.g. activated carboxylic acids, sulphonyl chlorides, urethane 
5 chloroformates to provide many variations of (6) where the nitrogen substituent is 
a suitable protecting group Tg2' or R 2 C(0), R 2 S02, etc. Alternatively, treatment 
of diazomethylketone intermediate (5) with rhodium (II) tetraacetate in 
dichloromethane provides the hexahydropyrrolo[3,2-i]pyrrol-3-one (6) (e.g. see 
Lall, M. S. et al 9 J. Org. Chem., 67, 1536-1547, 2002. and refs cited therein). 

10 

Introduction of simple *Z' substituents may be achieved by condensation of 
activated (4) with alternatives to diazomethane such as diazoethane (Z = CHCH3, 
R 3 = H, R 4 = CH 3 ), or 1-phenyloxydiazoethane (Z = CHCH 2 OPh, R 3 = H, R 4 = 
CH 2 OPh). 

15 

An alternative route towards a suitably protected building block is detailed in 
Scheme 2. Using an Arndt-Eistert synthesis, a suitably protected 3,4- 
dehydroproline (7) may be homologated by methylene insertion between the a- 
carbon and carboxylic acid following standard literature methods (e.g. see Meier 

20 and Zeller, Angew. Chem. Intl. Ed. Engl, 14, 32-43, 1975 for a review). 
Conversion of (7) into the a-diazomethylketone proceeds via isobutyl 
chloroformate mixed anhydride, followed by condensation with diazomethane. 
Wolff rearrangement, e.g. with silver oxide in methanol provides the protected 
homologated analogue (8), e.g. 2-Methoxycarbonylmethyl-2,5-dihydro-pyrrole-l- 

25 carboxylic acid tert-butyl ester. 
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(13) (12) (11) 



Scheme 2. (a) i BuOCOCl, NMM, DCM, -15°C, under argon- (b) Diazomethane in diethyl ether, - 
15°C, 30mins, then RT overnight (c) Amdt-Eistert, e.g. Silver oxide in methanol (R = CH 3 ). (d) 
DIBAL reduction- (e) Tosylchloride, pyridine, (f) Sodium azide, DCM / DMF (g) m- 
5 chloroperbenzoic acid, DCM. (h) Azide reduction to amine, e.g. Pd-C / H 2 in ethanol. (i) 
Secondary amine protection, Tgi* e.g. 1.05 eq Fmoc-Cl, 2.1eq Na 2 C0 3 , dioxan, water. (j) Etess- 
Martin periodane, DCM. 

Treatment of the methyl ester (8) with a reducing agent such as DD3AL-H 
10 (diisobutylaluininium hydride) provides the primary alcohol, which is readily 
converted to tosylate (9). Similarly the mesylate or triflate analogues of (9) may 
be prepared. Nucleophilic displacement of the activated alcohol with sodium azide 
provides intermediate (10) e.g. 2-(2-Azido-ethyl)-2,5-dihydro-pyrrole-l- 
carboxylic acid tert-butyl ester. Epoxidation of (10) with oxidising agents 
15 common to the art such as w-CPBA provides the epoxide (11) e.g. 2-(2-Azido- 
ethyl)-6-oxa-3-aza-bicyclo[3 . 1 .0]hexane-3-carboxylic acid tert-butyl ester. 
Reduction of the azide (11) to the amine intermediate may be effected under a 
range of conditions such as Pd-C / H2 or triphenylphosphine in THF and water. 
The amine intermediates undergo intramolecular epoxide ring opening to provide 
20 the bicyclic alcohol (12) e.g. 3-Hydroxy-hexahydro-pyrrolo[3,2-b]pyrrole-l- 
carboxylic acid tert-butyl ester. The free secondary amine (12) may be protected 
with a variety of suitable protecting groups such as Fmoc, Boc, Cbz, Alloc to 
provide orthogonal protection of the bicyclic scaffold. Protected alcohol (13) may 
be oxidised by reagents common to the art such as pyridine sulphur trioxide 
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complex in DMSO and triethylamine or D ess-Martin periodane to provide ketone 
(6) e.g. 3-Oxo-hexahydro-pyiTolo[3,2-b]p>wole-l,4-dicari>oxylic acid 1-tert-butyl 
ester 4-(9H-fluoren-9-ylmethyl) ester. 

5 Alternative routes towards intermediate (9) (ex Scheme 2) are available such as 
that detailed in Scheme 3. Protected alkene (14) is readily available following 
literature procedures from the protected homoserine lactol ((a) Wright, D. L. et al, 
Org. Lett., 203), 1847-1850, 2000. (b) Boyle, P. H. et al, Tet. Asymm. 9 6, 2819, 
1995. (c) Baldwin, J. E. and Flinn, A., Org. Lett., 28, 3605, 1987.). N-alkylation 
10 of (14) with a base such as sodium hydride and allyl bromide provides diene (15). 
Treatment of (15) with the olefin metathesis catalysts developed by Grubbs such 
as bis(tricyclohexylphosphine)benzylidine ruthenium (IV) dichloride provides the 
protected primary alcohol intermediate of compound (9) detailed in Scheme 2. 



bis(tricyclohexylphosphine)benzylidine ruthenium (IV) dichloride, DCM, reflux (d) i. TBAF, 
THF, ii. Tosylchloride, pyridine. 

The hexahydropyrrolo[3 5 2-c]pyrazol-6-one (21) scaffold may be prepared 
20 following a similar route to that described in Scheme 2 (see Scheme 4). Treatment 
of the protected 3,4-dehydroproline (7) with HC1 in methanol provides the methyl 
ester. Reduction of the ester with a reducing agent such as DIBAL-H 
(dnsobutylaluminium hydride) provides the primary alcohol, which is readily 
converted to tosylate (16). Similarly the mesylate or triflate analogues of (16) may 
25 be prepared. Nucleophilic displacement of the activated alcohol with a protected 
hydrazide e.g. Hydrazinecarboxylic acid allyl ester (Alloc-NHNH 2 ) followed by 
Boc protection of the secondary hydrazide e.g. under standard Schotten-Baumenn 



P92 1 




15 



Scheme 3. (a) Primary alcohol protection, e.g. TBDMS-C1, base (b) NaH, allylbromide, DMF. (c) 
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conditions and removal of the alloc group e.g. (PPh3)4Pd 0 / DCM / PhSiH 3 
provides (17). Epoxidation of (17) with oxidising agents common to the art such 
as m-CPBA provides the epoxide intermediate (18). Intermediate (18) readily 
undergoes intramolecular epoxide ring opening to provide the bicyclic alcohol 
5 (19). The free secondary hydrazide . (19) may be protected with a variety of 
suitable protecting groups e.g. Fmoc, Cbz, Alloc to provide orthogonal protection 
of the bicyclic scaffold. Protected alcohol (20) may be oxidised by reagents 
common to the art such as pyridine sulphur trioxide complex in DMSO and 
triethylamine or Dess-Martin periodane to provide ketone (21). 




Scheme 4. (a) MeOH / HC1, Dean-Stark (b) DIBAL reduction, (c) Tosylchloride, pyridine (d) 
Alloc-NHNH 2 (e) (Boc) 2 0, Na 2 C0 3 , dioxan, water (f) (PPr^d 0 / DCM / PhSiH 3 (g) m- 
chloroperbenzoic acid, DCM. (h) A (i) Pg! protection, e.g. 1.05 eq Fmoc-Cl, 2.1eq Na 2 C0 3 , 
dioxan, water, (j) Dess-Martin periodane, DCM. 

15 



The hexahydro-2«oxa-l,4-diazapentalen-6-one (26) scaffold may be prepared 
following a similar route to that described in Scheme 4. Tosylate (16) undergoes 
nucleophilic displacement with a protected oxyamine e.g. N-Boc hydroxylamine 
to provide intermediate (22). Epoxidation of (22) with oxidising agents common 
20 to the art such as m-CPBA provides the epoxide intermediate, which upon 
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acidolytic removal of the Boc group provides intermediate amine.salt (23). 
Neutralisation of the amine.salt initiates intramolecular epoxide ring opening to 
provide the bicyclic alcohol (24). The free secondary, amine (24) may be 
protected with a variety of suitable protecting groups e.g. Fmoc, Cbz, Alloc, Boc 
5 to provide orthogonal protection of the bicyclic scaffold. Protected alcohol (25) 
may be oxidised by reagents common to the art such as pyridine sulphur trioxide 
complex in DMSO and triethylamine or Dess-Martin periodane to provide ketone 
(26) e.g. 6-Oxo-tetrahydro-2-oxa- 1 ,4-diaza-pentalene- 1 ,4-dicarboxylic acid 4- 
benzyl ester 1 -(9H-fluoren-9-ylmethyl) ester. 




NH 2 .HX 



(26) (25) (24) 

10 

Scheme 5. (a)Boc-NHOH (b) i. m-chloroperbenzoic acid, DCM. ii. e.g. HC1 / dioxan. (c) Base 
neutralisation e.g. N-methylmorpholine in DMF. (d) Pgi protection, e.g. 1.05 eq Fmoc-Cl, 2.1eq 
Na 2 C0 3 , dioxan, water, (e) Dess-Martin periodane, DCM. 

15 

The protected building blocks detailed in Schemes 1, 2, 4 and 5 may be utilised in 
a solid phase synthesis of inhibitor molecules (steps (b) to (e)). Preferred 
protecting group combinations include c Pgi* = Fmoc / = Boc, or 4 Pgi' = 
Fmoc / Tg2' - Alloc, or 'Pgi* = Boc / Tgz' = Fmoc, or Tgi* = Boc / c Pg2' = 
20 Alloc, or Tgi' = Alloc / c Pg2' = Fmoc, or 'Pgi' = Alloc / Tg2 J - Boa The solid 
phase syntheses exemplified in Schemes 6 and 7 by the use of 
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hexahydropyrrolo[3,2-fc]pyrrol-3-one (6) and octahydropyrrolo[3,2-b]pyrroI-3-ol 
(13) could equally apply to ketones (21) and (26) and alcohols (20) and (25). Step 
(b), the solid phase linkage of an aldehyde or ketone, has previously been 
described by a variety of methods (e.g. see (a) James, I. W., 1999, (b) Lee, A., 

5 Huang, L., Ellman, J. A., J. Am. Chem. Soc. 121(43), 9907-9914, 1999, (c) 
Murphy, A. M., et al, J. Am. Chem. Soc, 114, 3156-3157, 1992). A suitable 
method amenable to the reversible linkage of an alkyl ketone functionality such as 
(6) is through a combination of the previously described chemistries. The 
semicarbazide, 4-[[(hydrazmocarbonyl)amino]memyl]cyclohexane carboxylic 

10 acid, trifluoroacetate (Murphy, A. M., et al, J. Am. Chem. Soc, 114, 3156-3157, 
1992), may be utilised as illustrated in Scheme 6, where 'Pgr = Fmoc and 'P&' = 
Boc or Alloc, exemplified by linkage of the hexahydropyrrolo[3,2-£)]pyrrol-3-one 
(6). 




General fonnula (I) 

15 

Scheme 6. (a) (6) in 90% EtOH / H 2 0 / NaOAc / 4-[[(hydrazinocarbonyI)amino]methyl]- 
cyclohexane carboxylic acid.trifluoroacetate, reflux, (b) 3eq construct (27) / 3eq HBTU / 3eq 
HOBt / 6eq NMM, NH 2 -SOLID PHASE, DMF, RT, o/n. (c) 20% piperidine / DMF, RT, 30mins. 
20 (d) Range of chemistries to add U-V-W-X-Y. (e) Tg 2 ' = Boc then 35%TFA in DCM, or Tgz* = 
Alloc then e.g. (PPh 3 )4Pd(0) catalysed deprotection /CHC1 3 / DMF / AcOH / NMM (f) i. RCOOH / 
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activation e.g. HBTU / HOBT / NMM, in DMF or ii. SO2CI, pyridine in DMF. (g) 95% TFA / 
H 2 0. 



Construct (28) is prepared through reaction of the linker molecule (27) and the 
5 hexahydropyrrolo[3,2-6]pyrrol-3-one (6) by reflux in aqueous ethanol / sodium 
acetate. Standard solid phase techniques (e.g. see Atherton, E. and Sheppard, R. 
C. In * Solid Phase Peptide Synthesis: A Practical Approach ', Oxford University 
Press, Oxford, U.K. 1989) are used to anchor the construct to an amino- 
functionalised solid phase through the free carboxylic acid functionality of (27), 

10 providing the loaded construct (28). Loaded construct (28) may be reacted with a 
wide range of carboxylic acids or sulphonyl chlorides available commercially in 
the literature, to introduce the left-hand portion 'U-V-W-X-Y' in general formula 
(I), providing loaded construct (29). Orthogonal removal of 4 Pg2' then liberates 
the secondary amine functionality of the right-hand ring, which may be acylated 

15 with a range of carboxylic acid and sulphonyl chlorides. Finally, compounds of 
general formula (I) are released from the solid phase by treatment with 95% aq 
trifluoroacetic acid. 

An alternative solid phase synthesis of compounds of general formula (I) utilises 
20 the bicyclic alcohol intermediate (13), Scheme 7. The secondary alcohol may be 
attached to the solid phase through the acid labile dihydropyran linker (30) that is 
well known in the literature (e.g. see (a) Thompson, L. A. and Ellman, J. A., Tet. 
Lett., 35, 9333, 1994. (b) Kick, E. K. and Ellman, J. A. J. Med. Chem., 38, 1427, 
1995.). Preferred protecting group combinations include Tgi* = Fmoc / Tg2' = 
25 Alloc, or 'P& 9 = Alloc / Tg2* = Fmoc. 



30 
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Pg 2 




Scheme 7. (a) (13) in dichloroethane, pyridinium p-toluenesulphonate, reflux (b) Tgi' = Fmoc 
then 20% piperidine / DMF, RT, 30mins or 'Pgi' = Alloc then (PPh 3 )4Pd(0) catalysed deprotection 
5 /CHC1 3 / DMF / AcOH / NMM (c) Range of chemistries to add U-V-W-X-Y. (d) 'Pgj* - Fmoc 
then 20% piperidine / DMF, RT, 30mins or *Pg 2 ' = Alloc then e.g. (PPh 3 )4Pd(0) catalysed 
deprotection /CHC1 3 / DMF / AcOH / NMM (e) i. RCOOH / activation e.g. HBTU / HOBT / 
NMM, in DMF or ii. S0 2 C1, pyridine in DMF. (f) 95% TFA / H 2 0. (g) Solid supported oxidation 
or e.g. Dess-Martin periodane, DCM. 

10 

Loaded construct (31) may be reacted with a wide range of carboxylic acids or 
sulphonyl chlorides available commercially in the literature, to introduce the left- 
hand portion 'U-V-W-X-Y' in general formula (I), providing loaded construct 
(32). Orthogonal removal of Tg2* then liberates the secondary amine functionality 

15 of the right-hand ring, which may be acylated with a range of carboxylic acid and 
sulphonyl chlorides. Compounds of general formula (I) are released from the solid 
phase by treatment with 95% aq trifluoroacetic acid and the resultant alcohols 
may be oxidised with a range of solution based reagents e.g. Dess-Martin 
periodane in DCM or solid supported oxidants (e.g. see Ley, S. V. et al, J. Chem. 

20 Soc. Perkin Trans. 3815-4195, 2000.) to provide the ketone products. 
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In the simplest example, the entire left hand portion of an inhibitor of general 
formula (I) comprises a capped aminoacid (Scheme 8), providing for example 
analogues of general formula (I) where Z = 'CH 2 \ Y = CHR n C(0), (X) Q = *-\ 
(W) n = 'NH\ R 18 = 'H\ n = 1, (V) m = 4 CO\ m = 1 and U = phenyl. Scheme 8 
details chemistry utilising protected ketone construct (33) and the reactions could 
equally be applied to the protected alcohol construct (31). 

Alloc 
/ 



CO 



a,b,a,cd,cf 





(33) (34) 

General formula (I) where 

R^PhCXO) 
0 (X) 0 - 

(V) ro = 'CO\m-l 
U - phenyl 

Scheme 8. (a) 20% piperidine / DMF, 30mins (b) 20eq Fmoc-aminoacid / 20eq HBTU / 20eq 
HOBt / 40eq NMM, DMF, o/n (c) 5eq carboxylic acid / 5eq HBTU / 5eq HOBt / lOeq. NMM, 
10 DMF, RT, o/n (d) Deprotection of P& Alloc; e.g. TMS-N 3 / TBAF / (PPh 3 )4Pd° / under N 2 . (e) 
20eq Benzoic acid / 20eq HBTU / 20eq HOBt / 40eq NMM, DMF, RT, o/n (f) TFA / H 2 0 (95:5, 
v/v),RT. 

Alternatively, carboxylic acids can be prepared in solution by traditional organic 
15 chemistry methods and coupled to constructs (28) and (31) on the solid phase 
(Schemes 9-13). For example (Scheme 9), treatment in solution of an amino acid, 
exemplified by (35) with sodium nitrite / H2SO4, provides the a-hydroxyacid, 
exemplified by (36) (Degerbeck, F. et al> J. Chem. Soc, Perkin Trans, i, 11-14, 
1993). Treatment of a-hydroxyacid, (36) with sodium hydride in a 
20 dimethylformamide / dichloromethane mixture followed by addition of benzyl 
bromide, provides (RS) 2-benzyloxy-4-methyl-pentanoic acid (37). Coupling of 
(37) to the solid phase construct (33) followed by alloc deprotection, benzoylation 
then cleavage, provides (38), an example of general formula (I) where Z = *CH 2 \ 
(X) 0 = (W) n = <0\ n = 1, (V)m = l CH 2 % m = 1, R 19 and R 20 = H and U = 
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phenyl. To those skilled in the practices of organic synthesis, a wide variety of 
aminoacids such as (35) may be converted to the corresponding a-hydroxyacid 
such as (36) following the general conditions detailed. Additionally, 
benzylbromide may be replaced by any reasonable Ar-CR^R^-halide, providing 
5 many variations of carboxylic acid (37) following the general conditions detailed. 
In certain instances, it may be advantageous to temporarily protect the carboxylic 
acid as the methyl ester (for example compound (43), Scheme 11) prior to 
reaction with the alkylhalide. The ester intermediate is then simply hydrolysed to 
acid (37). Analogues of (38), exploring a wide range of (V) m and U in general 
1 0 formula (I) may be prepared through the general conditions detailed in Scheme 9. 




Scheme 9. (a)NaN0 2 / H 2 S0 4 , 0°C-»RT, 2hr (b) 2.3eq NaH, 1:1 DMF / DCM, 1.4eq 
benzylbromide, o/n (c) 20% piperidine / DMF, 30mins. (d) lOeq (37) / lOeq HBTU / lOeq HOBt / 
15 20eq NMM, DMF, RT, o/n (e) Deprotection of P& AUoc; e.g. TMS-N 3 / TBAF / (PPh 3 )4Pd° / 
under N 2 , (£) 20eq Benzoic acid / 20eq HBTU / 20eq HOBt / 40eq NMM, DMF, RT, o/n (g) TFA 
/H 2 0 (95:5,v/v),RT. 

Since the final synthetic step involves a trifluoroacetic acid (TFA) mediated 
20 cleavage of the solid phase bound compound, analogues where the substituted 
ether is labile to TFA may be prepared in solution by an alternative route (see 
Scheme 16). 

Alternatively, coupling of construct (33) (following removal of Fmoc) with the ct- 
25 hydroxyacid (36), provides a versatile solid phase bound intermediate 'Y' 
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substituent in general formula (I) that may be reacted with many reagents. For 
example, the a-hydroxyl can be reacted under Mitsunobu conditions (Hughes, D. 
L. Org. React (N.Y), 42, 335-656, 1992) to give ethers (i.e. X = W = 'O', in 
general formula (I)) (see Grabowska, U. et al 9 J. Comb. Chem., 2(5\ 475-490, 
5 2000, for an example of Mitsunobu reaction on the solid phase). Alternatively, the 
a-hydroxyl can be reacted with a carbamoyl chloride to give a carbamate (i.e. X = 
W = 'O', V = 'NHC(Oy, in general formula (I)). 

Alternatively, (Scheme 10), treatment in solution of an amino acid, exemplified 

10 by (35) with sodium nitrite / H2SO4 / potassium bromide provides the a- 
bromoacid, exemplified by (39) (Souers, A. J. et al, Synthesis, 4, 583-585, 1999) 
with retention of configuration. Treatment of a-bromoacid (39) with an alkylthiol 
exemplified by 4-ter^butylphenylmethanethiol (40) in dimethylformamide / 
triethylamine, provides 2iJ-(4-^^butylbenzylsxilfanyl)-4-methylpropionic acid 

15 (41), with inversion of configuration. Coupling of (41) to the solid phase construct 
(33) followed by alloc deprotection, benzoylation, then cleavage provides (42), an 
example of general formula (I) where Z = 'CH 2 ', (X) 0 = *-\ (W) n = 'S\ n = 1, 
(V) m = 'CH 2 \ m= 1, R 19 and R 20 - H and U = 4-terf-butylphenyL To those skilled 
in the practices of organic synthesis, a wide variety of aminoacids such as (35) 

20 may be converted to the corresponding, a-bromoacid such as (39) following the 
general conditions detailed. Additionally, starting with the 7J-isomer of (35) gives 
the jR-bromoacid analogue of (39) and S-thioether analogue of (41). Additionally, 
(4-fe/t-butylphehyl)methanethiol (40) may be replaced by any reasonable Ar- 
CR 19 R 20 -SH, providing many variations of carboxylic acid (41) following the 

25 general conditions detailed. Thus analogues of (42) exploring a wide range of 
(V) m and U in general formula (I) may be prepared through the general conditions 
detailed in Scheme 10. 
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Alloc 




Scheme 10. (a)NaN0 2 / H 2 S0 4 , KBr 0°C->RT, 2hr (b) Alkylthiol (40) / DMF / NEt 3 , o/n (c). 20% 
5 piperidine / DMF, 30mins. (d) lOeq (41) / lOeq HBTU / lOeq HOBt / 29eq NMM, DMF, RT, o/n 
(e) Depiotection of P& Alloc; e.g. TMS-N 3 / TBAF / (PPh^d 0 1 under (f) 20eq Benzoic acid 
/ 20eq HBTU / 20eq HOBt / 40eq NMM, DMF, RT, o/n (g) TFA / H 2 0 (95:5, v/v), RT. 

Alternatively, coupling of construct (33) (following removal of Fmoc) with an a- 
10 bromoacid e.g. (39), provides a versatile intermediate C Y' substituent in general 
formula (I) that may be reacted with many reagents. For example, the a-bromide 
can be displaced with nucleophiles e.g. alcohols, thiols, carbanions etc, to give 
ethers (i.e. X = W = 'O', in general formula (I)), thioethers {i.e. X = W = 
*S% in general formula (I)). The thioethers may optionally be oxidised to the 
15 sulphone (see Scheme 14, i.e. X = W = 'SCV, in general formula (I)) (see 
Grabowska, U. et al, J. Comb. Chem., 2(5\ 475-490, 2000, for an example of 
bromide displacement and thioether oxidation on the solid phase). 

Alternatively, (Scheme 11), treatment of an a-hydroxyacid, exemplified by (36) 
20 with trimethylsUylchloride and methanol provides the methyl ester (43). 
Activation of the free hydroxyl to the chloroformate with phosgene in 
dichloromethane followed by addition of morpholine, then hydrolysis, provides 
morpholine-4-carboxylic acid l-carboxy-3 -methyl-butyl ester (44). Coupling of 
(44) to the solid phase construct (33) followed by alloc deprotection, benzoylation 
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10 



15 



then cleavage provides (45), an example of general formula (I) where Z = *CH 2 ', 
(X)o = (W)n = '0\ n= 1, (V) m « 'CO* and U = moipholino. To those skilled 
in the practices of organic synthesis, a wide variety of a-hydroxyacid esters such 
as (36) could be converted to the activated chloroformate following the general 
conditions detailed. Additionally, morpholine may be replaced by any reasonable 
amine, providing many variations of carboxylic acid (44) following the general 
conditions detailed. Thus analogues of (45) exploring a wide range of (V) m and U 
in general formula (I) may be prepared through the general conditions detailed in 
Scheme 11. 



Alloc 




(33) 



o 



(45) 




HO' 




General formula (I) where 
Wo"-' 

(W) D « , 0\n= 1 



(36) 



Scheme 11. (a) Me 3 SiCl, MeOH, RT, o/n. (b) i. COCl 2 / DCM / o/n, ii. Morpholine / DCM 0°C, 
2hr, iii. LiOH in H 2 0 / dioxan, 0°C. (c) 20% piperidine / DMF, 30mins. (d) lOeq (44) / lOeq 
HBTU / lOeq HOBt / 20eq NMM, DMF, RT, o/n. (e) Deprotection of Pg2 Alloc; e.g. TMS-N 3 / 
TBAF / (PPh 3 )4Pd° / under N 2 . (f) 20eq Benzoic acid / 20eq HBTU / 20eq HOBt / 40eq NMM, 
DMF, RT, o/n. (g) TFA / H 2 0 (95:5, v/v), RT. 



Alternatively, (Scheme 12), a wide range of alkylsuccinate esters exemplified by 
2/f-isobutyl-succinic acid 1 -methyl ester (46) are commercially available or 
readily prepared by known methods (see (a) Azam et al 9 J. Chem. Soc. Perkin 

20 Trans. 7, 621-, 1996; (b) Evans et al 9 X Chem. Soc. Perkin Trans. i, 103, 2127, 
1981; (c) Oikawa et al, Tet. Lett, 37, 6169, 1996). Carboxyl activation of 
alkylsuccinate ester (46) followed by addition of morpholine in 
dimethylformamide and subsequent ester hydroylsis, provides 4-MethyI-2/2-(2- 
moipholin^yl-2-oxo-ethyl)-pentanoic acid (47). Coupling of (47) to the solid 

25 phase construct (33) followed by alloc deprotection, benzoylation then cleavage 
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provides (48), an example of general formula (I) where Z = *CH 2 % (X) 0 = *CH2% 
^V) n = 'CO\ n = 1, (V) m = *-* and U = morpholino. To those skilled in the 
practices of organic synthesis, a wide variety of alkylsuccinate esters such as (46) 
may be prepared and converted to the corresponding substituted alkylsuccinate 
acid such as (47) following the general conditions detailed. Additionally, 
morpholine may be replaced by any reasonable amine, providing many variations 
of carboxylic acid (47) following the general conditions detailed. Thus analogues 
of (48) exploring a wide range of (X) 0 , (V) m and U in general formula (I) may be 
prepared through the general conditions detailed in Scheme 12. 




(48) 



General formula (I) where 
(XX, ~ -CHj'U R'^'Mr. o = 1 

U ™ morpholino 

Scheme 12. (a) i.EDC / 1-hydroxybenzotriazole /DMF, 0°C, 30mins. ii. Morpholine, RT, o/n (b) 
LiOH in H 2 0 / dioxan, 0°C (c) 20% piperidine / DMF, 30mins. (d) lOeq (47) / lOeq HBTU / lOeq 
HOBt / 20eq NMM, DMF, RT, o/n. (e) Deprotection of P& Alloc; e.g. TMS-N 3 / TBAF / 
1 5 (PPh 3 )4Pd° / under N 2 . (f) 20eq Benzoic acid / 20eq HBTU / 20eq HOBt / 40eq NMM, DMF, RT, 
o/n. (g) TFA / H 2 0 (95:5, v/v), RT. 

Alternatively, (Scheme 13), a wide range of biarylalkylacetic acids, exemplified 
by 2/?5-biphenyl-3-yl-4-methylpentanoic acid (50) are readily available by known 

20 methods (see (a) DesJarlais, R. L. et al, J. Am. Chem. Soc, 120, 91 14-91 15, 1998; 
(b) Oballa, R. M. et al, WO 0149288). Coupling of biarylalkylacetic acid (50) to 
the solid phase construct (33) followed by alloc deprotection, benzoylation then 
cleavage provides (51), an example of general formula (I) where Z = 'CH 2 \ (X) 0 
= (W) n = (V) m = '-' and U = m-biphenyl. To those skilled in the practices 

25 of organic synthesis, a wide variety of biarylalkylacetic acids such as (50) may be 
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prepared by alkylation of the a-anion of the free acid analogue of (49), which in 
turn is prepared by Suzuki coupling of phenylboronic acid and 3- 
bromophenylacetic acid methyl ester. Phenylboronic acid may be replaced by a 
wide range of arylboronic acids in the Suzuki coupling, providing many variations 
5 of carboxylic acid (50) following the general conditions detailed. Thus analogues 
of (51) exploring a wide range of group *U* in general formula (I) may be 
prepared through the general conditions detailed in Scheme 13. 



Alloc 




(49) (50) 



10 Scheme 13. (a) LiOH in H 2 0 / dioxan, 0°C (b) i.LDA, THF, 2-methylpropenylbromide. ii. Pd/C, 
EtOH, H 2 (c) 20% piperidine / DMF, 30mins. (d) lOeq (50) / lOeq HBTU / lOeq HOBt / 20eq 
NMM, DMF, RT, o/n. (e) Deprotection of Pg 2 Alloc; e.g. TMS-N 3 / TBAF / (PPh 3 )4Pd° / under N 2 . 
(f) 20eq Benzoic acid / 20eq HBTU / 20eq HOBt / 40eq NMM, DMF, RT, o/n. (g) TFA / H 2 0 
(95:5,v/v),RT. 

15 

Many other possibilities for solid phase organic chemistry (e.g. see Brown, R. D. 
J. Chem. Soc, Perkin Trans J, 19, 3293-3320, 1998, for a review of recent SPOC 
publications) can be used to derivatise constructs (28) and (31) towards 
compounds of general formula (I). For example, the left-hand portion 'U-V-W-X- 

20 Y* in general fonnula (I) can be partially constructed in solution, coupled to 
constructs (28) and (31) and further modified on the solid phase. For example 
(Scheme 14), a simple extension of Scheme 10 is through the oxidation of the 
intermediate solid phase bound species, with m-chloroperbenzoic acid in 
dichloromethane prior to cleavage, to give the sulphone analogue. Commencing 

25 from 2R-(4-^;t-butylbenzylsulfanyl)-4-methylpropionic acid (41), sulphone (52) 
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is prepared, an example of general formula (I) where Z = i CH2% (X) G = (W) n = 
'SCV, n = 1, (V) m = «CH 2 \ m - 1, R 19 and R 20 = H and U = 4-fc^-butylphenyl. 
As described in Scheme 10, many variations of carboxylic acid (41) may be 
prepared following the general conditions detailed. Thus analogues of (52) 
5 exploring a wide range of (V) ro and U in general formula (I) may be prepared 
through the general conditions detailed in Schemes 10 and 14. 




Genera) formula (I) where 
Z-5CH,' 
(XX,- 



Scheme 14. (a) 20% piperidine / DMF, 30mins. (b) lOeq (41) / lOeq HBTU / lOeq HOBt / 20eq 
NMM, DMF, RT, o/n. (c) Deprotection of Pg2 AUoc; e.g. TMS-N 3 / TBAF / (PPl^d 0 / under N 2 . 
10 (d) 20eq Benzoic acid / 20eq HBTU / 20eq HOBt / 40eq NMM, DMF, RT, o/n. (e) 5eq m- 
chloroperbenzoic acid / DCM, RT, 5hr. (f) TFA / H 2 0 (95:5, v/v), RT. 

Compounds of general formula (I) are finally released from the solid phase by 
treatment with trifluoroacetic acid / water, followed by evaporation, lyophylis and 
15 standard analytical characterisation. 

A second strategy for the synthesis of compounds of general formula (I) 
comprises:- 

20 (a) Preparation of an appropriately functionalised and protected 

hexahydropyrrolo[3,2-6]pyrrol-3-one, hexahydropyrrolo[3,2-c]pyrazol-6- 
one or hexahydro-2-oxa-l,4-diazapentalen-6-one building block in 
solution. 
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Preferred protecting groups for solution phase chemistry are the 9- 
fluorenylmethoxycarbonyl, Na-fevt-butoxycarbonyl, Na-benzyloxy 
carbonyl and Na-allyloxycarbonyl group. 

5 (b) Standard organic chemistry methods for the conversion of building block 

(a) towards compounds of general formula (I). 

In the simplest example, the entire left hand portion of an inhibitor of general 
formula (I) can be prepared in solution by traditional organic chemistry methods 
10 and coupled to building block (a) (see Scheme 15 exemplified by the use of 3- 
Oxo-hexahydro-pyrrolo[3^-b]pyrrole-l-carboxylic acid allyl ester (54)). 




(57) (56) 



Scheme 15. (a) 4M HC1 in dioxan, 0°C. (b) Pre-prepared U-V-W-X-Y-COOH / activation e.g. 
HATU / HOAt / NMM, DMF, RT, o/xl (c) Alloc deprotection e.g. (PPh 3 ) 4 Pd° / DCM / PhSiH 3 (d) 
1 5 Acylation e.g. RCOOH, fcuOCOCl, NMM, DCM, or S0 2 C1 / Pyridine. 

The general strategy detailed in Scheme 15 is particularly useful when the 
compound of general formula (I) contains a substituent that is labile to 
trifluoroacetic acid, this being the final reagent used in each of the solid phase 
20 Schemes 6-14. For example (Scheme 16), treatment in solution of a-hydroxyacid 
(36) with sodium hydride in a dimethylformamide / dichloromethane mixture 
followed by addition of 4-te/?-butylbenzyl bromide, provides 2RS-(4-tert- 
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butylbenzyloxyH-methjdpentanoic acid (58). Coupling of (58) to hydrochloride 
salt (54), followed by alloc deprotection then benzoylation provides (59), an 
example of general formula (I) where Z - 'CH 2 ', (X) 0 = (W) n = 'O', n = 1, 
(V) m = 'CH 2 ', m = 1, R 19 and R 20 = H and U = 4-rert-butylphenyl. To those skilled 
in the practices of organic synthesis, 4-ferf-butylbenzyl bromide may be replaced 
by any reasonable Ar-CR ,9 R 20 -halide, providing many variations of carboxylic 
acid (58) under the conditions shown. Thus analogues of (59) exploring a wide 
range of (V)m and U in general formula (I) may be prepared through the 
conditions detailed in Scheme 16. 



(36) 



b.c.6 




(59) 



General formula CO where 
<X) 0 - 

(V)„,- ^CH 2 '. ic - r19 » R 20 - W, m - 1 
U - 4-fert-butylphenyl 



Scheme 16. (a)2.2eq NaH, 1:1 DMF / DCM, 1.25eq 4-^rt-benzylbromide. (b)leq (58), leq 
feuOCOCl, 2eq NMM, DCM, -15°C, lhr, under nitrogen, then leq, (54), RT, o/n. (c) Alloc 
deprotection e.g. (PPh 3 )4Pd° / DCM / PhSiHa (d) Acylation e.g. RCOOH, teuOCOCl, NMM, 
DCM, or SQ 2 C1 / Pyridine. 



A third strategy for the synthesis of compounds of general formula (I) where the 
addition of U-V-W-X-Y to the protected building block involves multistep 
organic reactions comprises :- 

20 

(a) Preparation of an appropriately functionalised and protected 
hexahydropyrrolo[3,2-6]pyrrol-3-one, hexahydropyrrolo[3,2-c]pyrazol-6- 
one or hexahydro-2-oxa-l,4-diazapenta!en-6-one building block in 
solution. 



25 
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Prefeired protecting groups for solution phase chemistry are the 9- 
fluorenylmethoxycarbonyl, Na-ferr-butoxycarbonyl, Na-benzyloxy 
carbonyl and Na-allyloxycarbonyl group. 

5 (b) Protection of the ketone functionality of the hexahydropyrrolo[3,2- 

£>]pyrrol-3-one, hexahydropyrrolo[3,2-c]pyrazol-6-one or hexahydro-2- 
oxa-l,4-diaza pentalen-6-one building block e.g. as a dimethylacetal. 
Alternatively, me reduced ketone (achiral secondary alcohols (13), (20) 
and (25)) intermediates may be used and re-oxidised as the final synthetic 

10 step. 

(c) Standard organic chemistry methods for the conversion of building block 
(b) towards compounds of general formula (I). 

15 Intermediates may be prepared in solution, followed by coupling to building 

block (b) and further derivitisation towards compounds of general formula (I) 
(see Scheme 17 exemplified by preparation and use of the 3-Hydroxy- 
hexahydro-pyrrolo[3,2-b]pyrrole-l-carboxyUc acid allyl ester (61)). 




20 Scheme 17. (a) 4M HC1 in dioxan, 0°C. (b) Stepwise reaction with intennediates of Y, then X, 
then W etc., to stepwise construct compounds (62). (c) Alloc deprotection e.g. (PPhj^d 0 / DCM / 
PhSiH, (d) Acylation e.g. RCOOH, fcuOCOCl, NMM, DCM, or S0 2 C1 / Pyridine, (e) Oxidation, 
e.g. Dess-Martan periodane, CH^Ck- 
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Alternatively, depending upon the types of chemistry used to construct the left 
hand side U-V-W-X-Y of compounds of general formula (I), the ketone may 
require protection e.g. as the dimethyl acetal. Such a method is detailed and 
exemplified in Scheme 18 by the preparation and use of 3,3-Dimethoxy- 
5 hexahydro-pyrrolo[3,2-b]pyiTole- 1 -carboxylic acid allyl ester (66). 




Scheme 18. (a) Triethylorthoformate / pTSA / MeOH. (b) Fmoc deprotection, e.g. Solid supported 
piperidine / DMF (c) Stepwise reaction with intermediates of Y, then X, then W etc., to stepwise 
10 construct compounds (68). (d) Alloc deprotection e.g. (PPh 3 )4Pd° / DCM / PhSiH 3 (e) Acylation 
e.g. RCOOH, kuOCOCl, NMM, DCM, or S0 2 C1 / Pyridine, (f) Trifluoroacetic acid / CH 2 C1 2 / 
H 2 0. 

The invention extends to novel intermediates as described above, and to processes 
15 for preparing compounds of general formula (I) from each of their immediate 
precursors. In turn, processes for preparing intermediates from their immediate 
precursors also form part of the invention. 

Compounds of general formula (I) are useful both as laboratory tools and as 
20 therapeutic agents. In the laboratory certain compounds of the invention are 
useful in establishing whether a known or newly discovered cysteine protease 
contributes a critical or at least significant biochemical function during the 
establishment or progression of a disease state, a process commonly referred to as 
'target validation*. 
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According to a second aspect of the invention, there is provided a method of 
validating a known or putative cysteine protease inhibitor as a therapeutic target, 
the method comprising: 

5 

(a) assessing the in vitro binding of a compound as described above to an 
isolated known or putative cysteine protease, providing a measure of potency, and 
optionally, one or more of the steps of: 

10 (b) assessing the binding of the compound to closely related homologous 
proteases of the target and general house-keeping proteases (e.g. trypsin) to 
provides a measure of selectivity, 

(c) monitoring a cell-based functional marker of a particular cysteine protease 
1 5 activity, in the presence of the compound; and 

(d) monitoring an animal model-based functional marker of a particular 
cysteine protease activity in the presence of the compound. 

20 The invention therefore provides a method of validating a known or putative 
cysteine protease inhibitor as a therapeutic target. Differing approaches and levels 
of complexity are appropriate to the effective inhibition and 'validation' of a 
particular target. In the first instance, the method comprises assessing the in vitro 
binding of a compound of general formula (I) to an isolated known or putative 

2,5 cysteine protease, providing a measure of 'potency'. An additional assessment of 
the binding of a compound of general formula (I) to closely related homologous 
proteases of the target and general house-keeping proteases (e.g. trypsin) provides 
a measure of 'selectivity'. A second level of complexity may be assessed by 
monitoring a cell-based functional marker of a particular cysteine protease 

30 activity, in the presence of a compound of general formula (I). For example, a 
'human osteoclast resorption assay' has been utilised as a cell-based secondary in 
vitro testing system for monitoring the activity of cathepsin K and the biochemical 
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effect of protease inhibitors (e.g. see WO-A-9850533). An 'MHC-II processing - 
T-cell activation assay' has been utilised as a cell-based secondary in vitro testing 
system for monitoring the activity of cathepsin S and the biochemical effect of 
protease inhibitors (Shi, G-P., et a!, Immunity, 10, 197-206, 1999). When 

5 investigating viral or bacterial infections such a marker could simply be a 
functional assessment of viral (e.g. count of mRNA copies) or bacterial loading 
and assessing the biochemical effect of protease inhibitors. A third level of 
complexity may be assessed by monitoring an animal model-based functional 
marker of a particular cysteine protease activity, in the presence of a compound of 

10 general formula (I). For example, murine models of Leishmania infection, P. 
vinckei infection, malaria (inhibition of falcipain) and T. cruzi infection 
(cruzipain), indicate that inhibition of cysteine proteases that play a key role in 
pathogen propagation is effective in arresting disease symptoms, 'validating' said 
targets. 

15 

The invention therefore extends to the use of a compound of general formula (T) 
in the validation of a known or putative cysteine protease inhibitor as a therapeutic 
target. 

20. Compounds of general formula (I) are useful for the in vivo treatment or 
prevention of diseases in which participation of a cysteine protease is implicated. 

According to a third aspect of the invention, there is provided a compound of 
general formula (T) for use in medicine, especially for preventing or treating 
25 diseases in which the disease pathology may be modified by inhibiting a cysteine 
protease. 

According to a fourth aspect of the invention, there is provided the use of a 
compound of general formula (I) in the preparation of a medicament for 
30 preventing or treating diseases in which the disease pathology may be modified by 
inhibiting a cysteine protease. 
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Certain cysteine proteases function in the normal physiological process of protein 
degradation in animals, including humans, e.g. in the degradation of connective 
tissue. However, elevated levels of these enzymes in the body can result in 
pathological conditions leading to disease. Thus, cysteine proteases have been 
implicated in various disease states, including but not limited to, infections by 
Pneumocystis carinii, Trypsanoma cruzi, Trypsanoma brucei brucei and Crithidia 
fitsiculata; as well as in osteoporosis, autoimmunity, schistosomiasis, malaria, 
tumour metastasis, metachromatic leukodystrophy, muscular dystrophy, 
amytrophy, and the like. See WO-A-9404172 and EP-A-0603873 and references 
cited in both of them. Additionally, a secreted bacterial cysteine protease from S. 
Aureus called staphylopain has been implicated as a bacterial virulence factor 
(Potempa, J., et al. J. Biol Chem, 262(6\ 2664-2667, 1998). 

The invention is useful in the prevention and/or treatment of each of the disease 
15 states mentioned or implied above. The present invention also is useful in a 
methods of treatment or prevention of diseases caused by pathological levels of 
cysteine proteases, particularly cysteine proteases of the papain superfamily, 
which methods comprise administering to an animal, particularly a mammal, most 
particularly a human, in need thereof a compound of the present invention. The 
20 present invention particularly provides methods for treating diseases in which 
cysteine proteases are implicated, including infections by Pneumocystis carinii, 
Trypsanoma cruzi, Trypsanoma brucei, Leishmania mexicana, Clostridium 
histolyticum, Staphylococcus aureus, foot-and-mouth disease virus and Crithidia 
Jusiculata; as well as in osteoporosis, autoimmunity, schistosomiasis, malaria, 
25 tumour metastasis, metachromatic leukodystrophy, muscular dystrophy and 
amytrophy. 

Inhibitors of cathepsin K, particularly cathepsin K-specific compounds, are useful 
for the treatment of osteoporosis, Paget's disease, gingival diseases such as 
30 gingivitis and periodontitis, hypercalaemia of malignancy, metabolic bone 
disease, diseases involving matrix or cartilage degradation, in particular 
osteoarthritis and rheumatoid arthritis and neoplastic diseases. 
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In accordance with this invention, an effective amount of a compound of general 
formula (J) may be administered to inhibit the protease implicated with a 
particular condition or disease. Of course, this dosage amount will further be 
5 modified according to the type of administration of the compound. For example, 
to achieve an "effective amount'* for acute therapy, parenteral administration of a 
compound of general formula (I) is preferred. An intravenous infusion of the 
compound in 5% dextrose in water or normal saline, or a similar formulation with 
suitable excipients, is most effective, although an intramuscular bolus injection is 
also useful. Typically, the parenteral dose will be about 0.01 to about 100 mg/kg; 
preferably between 0.1 and 20 mg/kg, in a manner to maintain the concentration 
of drug in the plasma at a concentration effective to inhibit a cysteine protease. 
The compounds may be administered one to four times daily at a level to achieve 
a total daily dose of about 0.4 to about 400 mg/kg/day. The precise amount of an 
inventive compound which is therapeutically effective, and the route by which 
such compound is best administered, is readily determined by one of ordinary 
skill in the art by comparing the blood level of the agent to the concentration 
required to have a therapeutic effect Prodrugs of compounds of the present 
invention may be prepared by any suitable method. For those compounds in 
which the prodrug moiety is a ketone functionality, specifically ketals and/or 
hemiacetals, the conversion may be effected in accordance with conventional 
methods. 

The compounds of this invention may also be administered orally to the patient, in 
a manner such that the concentration of drug is sufficient to inhibit bone 
resorption or to achieve any other therapeutic indication as disclosed herein. 
Typically, a pharmaceutical composition containing the compound is administered 
at an oral dose of between about 0.1 to about 50 mg/kg in a manner consistent 
with the condition of the patient. Preferably the oral dose would be about 0.5 to 
about 20 mg/kg. 
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No unacceptable toxicological effects are expected when compounds of the 
present invention are administered in accordance with the present invention. The 
compounds of this invention, which may have good bioavailability, may be tested 
in one of several biological assays to determine the concentration of a compound 
5 which is required to have a given pharmacological effect. 

According to a fifth aspect of the invention, there is provided a pharmaceutical or 
veterinary composition comprising one or more compounds of general formula (I) 
and a pharmaceutical^ or veterinarily acceptable carrier. Other active materials 
10 may also be present, as may be considered appropriate or advisable for the disease 
or condition being treated or prevented. 

The carrier, or, if more than one be present, each of the carriers, must be 
acceptable in the sense of being compatible with the other ingredients of the 
1 5 formulation and not deleterious to the recipient. 

The formulations include those suitable for rectal, nasal, topical (including buccal 
and sublingual), vaginal or parenteral (including subcutaneous, intramuscular, 
intravenous and intradermal) administration, but preferably the formulation is an 
20 orally administered formulation. The formulations may conveniently be presented 
in unit dosage form, e.g. tablets and sustained release capsules, and may be 
prepared by any methods well known in the art of pharmacy. 

Such methods include the step of bringing into association the above defined 
25 active agent with the carrier. In general, the formulations are prepared by 
uniformly and intimately bringing into association the active agent with liquid 
carriers or finely divided solid carriers or both, and then if necessary shaping the 
product. The invention extends to methods for preparing a pharmaceutical 
composition comprising bringing a compound of general formula (I) in 
30 conjunction or association with a pharmaceutically or veterinarily acceptable 
carrier or vehicle. 
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Formulations for oral administration in the present invention may be presented as: 
discrete units such as capsules, cachets or tablets each containing a predetermined 
amount of the active agent; as a powder or granules; as a solution or a suspension 
of the active agent in an aqueous liquid or a non-aqueous liquid; or as an oil-in- 
5 water liquid emulsion or a water in oil liquid emulsion; or as a bolus etc. 

For compositions for oral administration (e.g. tablets and capsules), the term 
"acceptable carrier" includes vehicles such as common excipients e.g. binding 
agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, 

10 polyvinylpyrrolidone (Povidone), methylcellulose, ethylcellulose, sodium 
carboxymethylcellulose, hydroxypropylmethylcellulose, sucrose and starch; fillers 
and carriers, for example corn starch, gelatin, lactose, sucrose, microcrystalline 
cellulose, kaolin, mannitol, dicalcium phosphate, sodium chloride and alginic 
acid; and lubricants such as magnesium stearate, sodium stearate and other 

15 metallic stearates, glycerol stearate stearic acid, silicone fluid, talc waxes, oils and 
colloidal silica. Flavouring agents such as peppermint, oil of wintergreen, cherry 
flavouring and the like can also be used. It may be desirable to add a colouring 
agent to make the dosage form readily identifiable. Tablets may also be coated by 
methods well known in the art 

20 A tablet may be made by compression or moulding, optionally with one or more 
accessory ingredients. Compressed tablets may be prepared by compressing in a 
suitable machine the active agent in a free flowing form such as a powder or 
granules, optionally mixed with a binder, lubricant, inert diluent, preservative, 
surface-active or dispersing agent. Moulded tablets may be made by moulding in a 

25 suitable machine a mixture of the powdered compound moistened with an inert 
liquid diluent. The tablets may be optionally be coated or scored and may be 
formulated so as to provide slow or controlled release of the active agent. 

Other formulations suitable for oral administration include lozenges comprising 
30 the active agent in a flavoured base, usually sucrose and acacia or tragacanth; 
pastilles comprising the active agent in an inert base such as gelatin and glycerin, 
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or sucrose and acacia; and mouthwashes comprising the active agent in a suitable 
liquid carrier. 

Parenteral formulations will generally be sterile. 

5 

According to a sixth aspect of the invention, there is provided a process for the 
preparation of a pharmaceutical or veterinary composition as described above, the 
process comprising bringing the active compound(s) into association with the 
carrier, for example by admixture. 

10 

Preferred features for each aspect of the invention are as for each other aspect 
mutatis mutandis. 

15 Experimental Procedures 

Solution Phase Chemistry - General Methods 

All solvents were purchased from ROMIL Ltd (Waterbeach, Cambridge, UK) at 
20 SpS or Hi-Dry grade unless otherwise stated. General peptide synthesis reagents 
were obtained from Chem-lmpex Intl. Inc. (Wood Dale IL 60191. USA). Thin 
layer chromatography (TLC) was performed on pre-coated plates (Merck 
aluminium sheets silica 60 F254, part no. 5554). Visualisation of compounds was 
achieved under ultraviolet light (254nm) or by using an appropriate staining 
25 reagent. Flash column purification was performed on silica gel 60 (Merck 9385) 
or Isolute Flash silica cartridge. All analytical HPLC were obtained on 
Phenomenex Jupiter C 4 , 5m 300A, 250 x 4.6mm, using mixtures of solvent A = 
0.1%aq trifluoroacetic acid (TFA) and solvent B = 90% acetonitrile / 10% solvent 
A on automated Agilent systems with 215 and / or 254nm UV detection. Unless 
30 otherwise stated a gradient of 10 - 90% B in A over 25 minutes at 1.5mL / min 
was performed for foil analytical HPLC analysis. HPLC-MS analysis was 
performed on an Agilent 1100 series LC/MSD, using automated Agilent HPLC 
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systems, with a gradient of 10 - 90% B in A over 10 minutes on Phenomenex 
Columbus Cg, 5 m 300A, 50 x 2.0mm at 0.4mL / min. Nuclear magnetic resonance 
(NMR) were obtained on a Bruker DPX400 (400MHz 1H frequency; QXI probe) 
or Bruker DPX500 (500MHz 1H frequency) in the solvents and temperature 
5 indicated (298K unless otherwise stated). Chemical shifts are expressed in parts 
per million (5) and are referenced to residual signals of the solvent. Coupling 
constants (J) are expressed in Hz. High resolution mass spectrometry was 
performed on a Micromass QTOF 1. 

10 Solid Phase Chemistry - General Methods 

Example inhibitors were prepared through a combination of solution and solid 
phase Fmoc-based chemistries (see 'Solid Phase Peptide Synthesis', Atherton, E. 
and Sheppard, R. C, IRL Press Ltd, Oxford, UK, 1989, for a general description). 

15 An appropriately protected and functionalised building block was prepared in 
solution (e.g. general compound (6), Scheme 6), then reversibly attached to the 
solid phase through an appropriate linker followed by rounds of coupling / 
deprotection / chemical modification (Scheme 6). Example inhibitors were then 
released (cleaved) from the solid phase, analysed, purified and assayed for 

20 inhibition verses a range of proteases. 

Generally, multipins (polyamide 1.3 lOpmole loadings, see 

www.mimotopes.com) were used for the solid phase synthesis, although any 
suitable solid phase surface could be chosen. In general, the 1.3jomole gears were 
used to provide small scale crude examples for preliminary screening, whilst the 

25 lOjomole crowns were used for scale-up synthesis and purification of preferred 
examples. Standard coupling and Fmoc deprotection methods were employed (see 
Grabowska, U. et al, J. Comb. Chem. 2(S\ 475-490, 2000. for a thorough 
description of solid phase multipin methodologies). 

30 Preparation of Initial Assembly 
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Building Block-linker constructs (e.g. (27), typically lOmg to lOOmg) were 
carboxyl activated with 2-( 1 H-benzotriazole- 1 -yl)- 1 , 1 ,3,3-tetramethyluronium 
hexafluoro phosphate (HBTU, 1 mole equivalent), 1- 
hydroxybenzotriazole.hydrate (HOBT, 1 mole equivalent) and N- 

5 methylmorpholine (NMM, 2 mole equivalents) in dimethylformamide (DMF, 
. typically 1 to lOmL) for 5 minutes. Amino functionalised DA/MDA crowns or 
HEMA gears (lOpmole per crown / 1.2nmole per gear, 0.33 mole equivalent of 
total surface amino functionalisation compared to activated construct) were added, 
followed by additional DMF to cover the solid phase surface. The loading reaction 

10 was left overnight. Following overnight loading, crowns / gears were taken 
through standard cycles washing, Fmoc deprotection and loading quantification 
(see Grabowska, U. et at) to provide loaded Building Block-linker constructs 
(e.g.(28)). 

15 Coupling Cycles 

The coupling of standard Fmoc-aminoacids (10 or 20 mole equivalent) were 
performed via carboxyl activated with 2-(lH-benzotriazole-l-yl)-l, 1,3,3- 
tetramethyluronium hexafluoro phosphate (HBTU, 10 or 20mole equivalent), 1- 

20 hydroxybenzotriazole.hydrate (HOBT, 10 or 20mole equivalent) and N- 
methylmorpholine (NMM, 20 or 40mole equivalents) in dimethylformamide, with 
pre-activation for 5 minutes. Activated species were dispensed to the appropriate 
wells of a polypropylene 96-well plate (Beckman, lmL wells, 500|iL solution per 
well for crowns or 250jxL solution per well for gears) in a pattern required for 

25 synthesis. Loaded free amino Building Block-linker constructs (e.g.(28)) were 
added and the coupling reaction left overnight. Following overnight coupling, 
crowns / gears were taken through standard cycles washing and Fmoc 
deprotection (see Grabowska, U. et at). Identical activation and coupling 
conditions were used for the coupling of a range of carboxylic acids (R-COOH). 

30 Alternatively, chloroformates e.g. morpholine-4-carbonylchloride (lOmole 
equivalent), were coupled in DMF with the addition of NMM (lOmole 
equivalents). 
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Acidolvtic Cleavage Cycle 

A mixture of 95% TFA / 5% water was pre-dispensed into two polystyrene 96- 
well plates (Beckman, lmL wells, 600|iL solution per well for crowns or 300^L 

5 solution per well for gears) in a pattern corresponding to that of the synthesis. The 
completed multipin assembly was added to the first plate (mother plate), the block 
covered in tin foil and cleaved for 2 hours. The cleaved multipin assembly was 
then removed from the first plate and added to the second plate (washing plate) 
for 15 minutes. The spent multipin assembly was then discarded and the mother / 

1 0 washing plates evaporated on an HT-4 GeneVac plate evaporator. 

Analysis and Purification of Cleaved Examples 

(a) Ex 1.2|omole Gears. IOO^iL dimethylsulphoxide (DMSO) was added to each 
15 post cleaved and dried washing plate well, thoroughly mixed, transferred to 

the corresponding post cleaved and dried mother plate well and again 
thoroughly mixed. IOjiL of this DMSO solution was diluted to IOOjoL with a 
90% acetonitrile / 10% 0.1 %aq TFA mixture. 20|iL aliquots were analysed by 
HPLC-MS and full analytical HPLC. In each case the crude example 
20 molecules gave the expected [M + H] + ion and an HPLC peak at > 80% (by 

215nm UV analysis). This provided an approximately lOmM DMSO stock 
solution of good quality crude examples for preliminary protease inhibitory 
screening. 

(b) Ex 10|imole Crowns. SOO^iL of a 90% acetonitrile / 10% 0.1%aq TFA mixture 
25 was added to each washing plate well, thoroughly mixed, transferred to the 

corresponding mother plate well and again thoroughly mixed. 5jaL of this 
solution was diluted to lOOfiL with a 90% acetonitrile / 10% 0.1 %aq TFA 
mixture. 20^iL aliquots were analysed by HPLC-MS and full analytical HPLC. 
In each case the crude example molecules gave the expected [M + H] + ion and 
30 an HPLC peak at > 80% (by 215nm UV analysis). The polystyrene blocks 

containing crude examples were then lyophilised. 
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(c) Individual examples (ex (b)) were re-dissolved in a 1 : 1 mixture of 0.1% aq 
TFA / acetonitrile (lmL) and purified by semi-preparative HPLC 
(Phenomenex Jupiter C 4 , 5^, 300A, 250 x 10mm, a 25-90% B in A gradient 
over 25mins, 4.0mL/min, 215nm TJV detection). Fractions were lyophilised 

5 into pre-tarred glass sample vials to provide purified examples (typically 2 to 

4mg, 40 to 80% yield). 

(d) Purified examples were dissolved in an appropriate volume of DMSO to 
provide a lOmM stock solution, for accurate protease inhibitory screening. 

1 0 EXAMPLES 1 - 248 were prepared using the general solid phase descriptions 
above and are inhibitors of cathepsin K with Ki ranging from l-5000nM; 

EXAMPLE 1. (3aR 9 6aS)-7V^[(l»S)-M^ 

pyrrole- 1 -carbonyl)-3-methyl-butyl]-4-rerr-butylbenzamide 




Following the general details from Scheme 1, the required bicycle building block 
(3aS,6a/?) 3-Oxo-hexahydro-pyirolo[3,2-b]pyrrole-l,4-dicarboxylic acid 1-tert- 
20 butyl ester 4-(9H-fluoren-9ylmethyl) ester (6) was prepared in 8 steps as follows; 

(1) Preparation of (2«S,3S) 3-hydroxypyrrolidine-l,2-dicarboxylic acid 1-(9H- 
fluoren-9-ylmethyl) ester. 

Trans-3-hydroxy-L-proline (lO.Og, 76.3mmole) was added to a vigorously 
25 stirred, ice-cooled solution of sodium carbonate (16.90g, 160.2mmole) in 

water (lOOmL). 1,4-Dioxan (75mL) was added providing an opaque but 
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mobile mixture. 9-Fluorenylmethyl chloroformate (20.3 lg, 80mmole) in 
1,4-dioxan (75mL) was added over lhr, then the ice-cooling removed and 
the mixture stirred at RT for an additional 2hr. Additional water (300mL) 
was added, the reaction mixture washed with chloroform (2 x 250mL) and 
the combined organic layers discarded. The aqueous phase was acidified 
with IN HC1 to ~ pH 2, providing a thick opaque mixture. The acidified 
aqueous mixture was extracted with chloroform (2 x 500mL) and the now 
clear aqueous phase discarded. The opaque combined chloroform layers 
were dried (Na2S04), filtered and reduced in vacuo to provide batch 1 
(5.70g). The residual precipitate (a mixture of product and drying agent) 
was triturated with hot methanol (2 x 250mL) and the combined methanol 
solutions reduced in vacuo to provide batch 2 (10.25g). Batch 1 and 2 
were individually analysed by TLC (single UV spot, Rf = 0.15, 20% 
MeOH in CHC1 3 ), and HPLC-MS (single main UV peak with Rt = 
7.069mins, 354.2 [M + H] + , 376.2 [M + Na] 4 ) and found to be identical, 
giving a combined yield of 15.95g (45.2mmole, 59.2%). Analysis by *H 
and 13 C NMR showed the presence of cis and trans geometrical isomers 
around the 3° amide bond. 

Sh (DMSO-de at 298K); 1.80-2.02 (2H y , m), 3.49-3.62 (2H& m), 4.12-4.38 
(Ho, Hp, Fmoc H-9 and CFb m), 5.55/5.62 (OH), 7.30-7.31 (2H 
aromatic, Fmoc H-2 and H-7), 7.35-7.37 (2H aromatic, Fmoc H-3 and H- 
6), 7.43-7.45 (2H aromatic, Fmoc H-l and H-8), 7.63-7.65 (2H aromatic, 
Fmoc H-4 and H-5), 12.8-13.0 (COOH); 5 C (DMSO-d* at 298K); 
31.70/32.70 (d, Cy), 44.68/45.32 (d, C 5 ), 46.94/46.97 (u, Fmoc C-9), 
67.04/67.33 (d, Fmoc CH 2 ), 68.24/68.51 (u, C a ), 73.12/74.23 (u, Cp), 
120.49/120.52 (u, Fmoc C-4 and C-5), 125.49/125.58 (u, Fmoc C-l and C- 
8), 127.50 (u, Fmoc C-2 and C-7), 128.04 (u, Fmoc C-3 and C-6), 
140.99/141.09 (q, Fmoc C-4' and C-5'), 144.02/144.16 (q, Fmoc C-l' and 
C-8'), 154.33/154.54 (q, OCON), 172.10/172.39 (COOH). 
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(2) Preparation of (2S 9 3R) 3-hydroxypyrrolidine-l,2-dicarboxylic acid 2-allyl 
ester l-(9H-fluoren-9-ylmethyl) ester. 

(2S,3S) (3-hydroxy)pyrrolidine-l ,2-dicarboxylic acid 1 -(9H-fluoren-9- 
5 ylmethyl) ester (10.9g, 30.8mmole) was dissolved in toluene (75mL) in a 

Dean-Stark apparatus. Allyl alcohol (20mL) was added followed by p- 
toluenesulphonic acid.hydrate (6.05g, 31.4mmole). The mixture was 
refluxed for lhr, cooled and CHC1 3 (300mL) added. The organic layer was 
washed with NaHC0 3 (300mL), 0.1N HC1 (300mL) and brine (300mL), 

10 then dried (Na2S0 4 ). Filtration and reduction in vacuo gave a pale yellow 

foam (13.5g). The crude foam was purified over silica gel (150g) eluting 
with a gradient of heptane : ethyl acetate 3:1 -> 1:1. Desired fractions 
were combined and reduced in vacuo to a colourless gum yield 10.34g 
(26.3mmole, 85.4%). TLC (single UV spot, Rf = 0.30, heptane : ethyl 

15 acetate 1:1), analytical HPLC Rt = 18.849mins, HPLC-MS (single main 

UV peak, with Rt = 8.354mins, 394.2 [M + H] + , 416.2 [M + NaJ 4 ). 
Analysis by 'H and 13 C NMR showed the presence of cis and trans 
geometrical isomers around the 3° amide bond. 

20 S H (CDC1 3 at 298K); 2.00-2.21 (2H y , m), 2.70/2.85 (OH, b), 3.72-3.81 

(2H 6 , m), 4.12-4.67 (H«, Hp, Fmoc H-9 and CHg, 2 x COOCH2CH=CH 2 , 
m), 5.20-5.40 (2 x COOCH 2 CH=CH2, m), 5.82-5.99 (1 x 
COOCH 2 CH=CH 2 , m), 7.28-7.33 (2H aromatic, Fmoc H-2 and H-7), 7.34- 
7.41 (2H aromatic, Fmoc H-3 and H-6), 7.53-7.66 (2H aromatic, Fmoc H- 

25 1 and H-8), 7.77-7.81 (2H aromatic, Fmoc H-4 and H-5); 8c (CDC1 3 at 

298K); 32.28/33.04 (d, Cy), 44.98/45.32 (d, C 6 ), 47.56/47.63 (u, Fmoc C- 
9), 66.44 (d, COOCH 2 CH=CH 2 ), 68.01/68.11 (d, Fmoc CH 2 ), 68.32/68.72 
(u, C n ), 74.49/75.67 (u, Cp), 119.20/119.48 (d, COOCH 2 CH=CH 2 ), 
120.34/120.37 (u, Fmoc C-4 and C-5), 125.36/125.60 (u, Fmoc C-l and C- 

30 8), 127.47 (u, Fmoc C-2 and C-7), 128.06/128.12 (u, Fmoc C-3 and C-6), 

131.79/131.94 (u, COOCH^H^Hj), 141.65/141.71 (q, Fmoc C-4' and 
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C-5'), 144.12/144.34 (q, Fmoc C-l' and C-8'), 155.13/155.59 (q, OCON), 
170.53/170.55 (COOCH 2 CH=CH 2 ). 

(3) Preparation of (2S,3R) 3-azidopyrrolidine-l,2-dicarboxylic acid 2-allyl 
ester l-(9H-fluoren-9-ylmethyl) ester. 

Diethyl azodicarboxylate (1 .24 ml, 7.9 mmol) was added dropwise over 20 
minutes to a stirred solution of triphenylphosphine (2.07 g, 7.9 mmol) in 
tetrahydrofuran (30 ml) at 0°C. The mixture was stirred for 5 minutes at 
0°C then a solution of (25, 3^-3-hydroxvpyrroUdine-l>dicaiboxyUc acid 
2-allyl ester l-(9#-fluoren-9-ylmethyl) ester (2.59 g, 6.6 mmol) and 
hydrazoic acid (14.3 ml of 0.7M solution in toluene) in tetrahydrofuran 
(30 ml) was added dropwise over 35 minutes. The mixture was stirred for 
5 minutes at 0°C then at ambient temperature for 14 hours. The solvent 
was removed in vacuo and the residue purified by flash chromatography 
over silica gel eluting with a gradient of heptane : ethyl acetate 5:1 -> 3:1. 
Appropriate fractions were combined and the solvents removed in vacuo 
to obtain (25, 3R) 3-azidopyrrolidine-l,2-dicarboxylic acid allyl ester 1- 
(9H-fluoren-9-ylmethyl) ester as a colourless oil (1.45 g, 53%). TLC 
(single UV spot, Rf = 0.30, heptane : ethyl acetate 3:1), analytical HPLC 
main UV peak with Rt = 19.896mins and HPLC-MS 419.2 [M+H] + , 441.2 
[M+Na] + . ' 

8 H (CDCI3 at 298K); 2.08-2.25 (2H, H-4, m), 3.52-3.59 (1H, H-5, m), 3.68- 
3.76 (1H, H-5, m), 4.15 (0.5H, Fmoc-CH* t, J = 6.6Hz), 4.24 (0.5H, 
Fmoc-CHz, t, /= 7.1Hz), 4.33-4.38 (2H, H-3 and Fmoc-CH, m), 4.44-4.48 
(1.5H, 0.5H-2 and Fmoc-CH, m), 4.51-4.66 (1.5H, 0.5H-2 and 
CH2CH=CH 2 , m), 4.67-4.70 (1H, CH2CH=CH 2 , m), 5.21-5.40 (2H, 
CH 2 CH=CH2, m), 5.84-5.98 (1H, CH 2 CH=CH 2 , m), 7.26-7.32 (2H, 
aromatic, Fmoc H-2 and H-7), 7.37-7.40 (2H, aromatic, Fmoc H-3 and H- 
6), 7.51-7.60 (2H, aromatic, Fmoc H-l and H-8), 7.74-7.77 (2H, aromatic, 
Fmoc H-4 and H-5); 6 C (CDCI3 at 298K); 29.14/30.13 (d, C-5), 
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44.40/44.72 (d, C-5), 47.12/47.21 (u, Fmoc-CH), 61.02/61.87 (u, C-3), 
61.63/62.07 (u, C-2), 66.17 (d, Fmoc-CH 2 ), 67.65 (d, CH 2 CH==CH 2 ), 
118.86/119.11 . (d, CH 2 CH=CH 2 ), 119.94/124.83/124.95/125.05/ 
127.03/127.69 (u, aromatic, Fmoc-CH), 131.384/131.50 (u, CH2CH=CH 2 ), 
141.29 (q, aromatic Fmoc quaternary carbon b), 143.49/143.65/143.92 (q, 
aromatic Fmoc quaternary carbon a), 154.07/154.49 (q, Fmoc-CO), 
168.62/168.70 (q, allyl-CO). 

(4) Preparation of (25,31?) 3-azidopyrrolidine-l,2-dicarboxylic acid 1-(9H- 
fluoren-9-ylmethyl) ester. 

Dichloromethane (30 ml) then phenyltrihydrosilane (0.81 ml, 6.6 mmol) 
were added consecutively to a stirred mixture of 
tetrakistriphenylphosphine palladium(O) (76 mg, 0.066 mmol) and (25, 
3^)-3-azidopyrrolidine-l,2-dicarboxylic acid allyl ester l-(9#-fluoren-9- 
ylmethyl) ester (1.38 g, 3.3 mmol) under argon. The mixture was stirred 
for 30 minutes then diluted with chloroform (200 ml) and washed with 
0.0 1M hydrochloric acid (200 ml). The aqueous layer was extracted with 
chloroform (100 ml), then the combined chloroform layers were dried 
(Na 2 S0 4 ) and the solvent removed in vacuo. The brown residue was 
purified by flash chromatography over silica gel eluting with a gradient of 
heptane : ethyl acetate 3.5:1 -> 0:1 followed by methanol : 
dichloromethane 1 : 4. Appropriate fractions were combined and the 
solvents removed in vacuo to leave (25, 3R) 3-azidopyrrolidine-l,2- 
dicarboxylic acid l-(9#-fluoren-9-ylmethyl) ester as a brown foam (890 
mg, 71%). TLC (main UV spot, Rf = 0.20, methanol : chloroform 1:9), 
analytical HPLC main UV peak with Rt = 16.528mins and HPLC-MS 
379.2 [M+H] + , 401.1 [M+Na] + , 779.3 [2M+Na] + . 

(5) Preparation of (2S,3R) 3-aminopyrfolidine-l,2-dicarboxylic acid 1-(9H- 
fluoren-9-ylmethyl) ester. 
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Acetic acid was added to a suspension of (2S, 3R) 3 -azidopyrrolidine- 1 ,2- 
dicarboxylic acid l-(9//-fluoren-9-ylmethyl) ester (3,25 g, 8.6 mmol), 
palladium on carbon (10%, 320 mg) and ethanol (80 ml) under an 
atmosphere of argon. The mixture was then stirred under an atmosphere of 
hydrogen for 3.5 hours then the hydrogen was replaced with argon and the 
suspension stored at 0°C for 14 hours. A further portion of palladium on 
carbon (10%, 150 mg) was added then the mixture stirred at ambient 
temperature for 3 hours under an atmosphere of hydrogen. The catalyst 
was removed by filtration in vacuo through a pad of celite which was 
washed with acetic acid : water (1:1, 150 ml). The filtrate was 
concentrated in vacuo then toluene (50 ml) was added to the residue and 
solvents removed in vacuo. A further portion of toluene was added (50 ml) 
and the solvent removed in vacuo to leave an oily residue which was 
triturated with diethyl ether (125 ml) to obtain (25, 3R) 3- 
aminopyrrolidine-l,2-dicarboxylic acid l-(9#-fluoren-9-ylmethyl) ester 
acetate as a pale brown solid (1.05 g, 30%). Analytical HPLC single UV 
peak with Rt - 12.541mins and HPLC-MS 353.2 [M+H] + , 705.3 
[2M+Na] + . 

(6) Preparation of (2S,3R) 3-/er/-Butoxycarbonylamino-pyiTolidine-l,2- 
dicarboxylic acid l-(9H-fluoren-9-ylmethyl) ester 

A solution of di-terf-butyl dicarbonate (210 mg, 0.96 mmol) in 1,4-dioxan 
(10 ml) was added to a stirred suspension of (2S 9 3/?)-3-aminopyrrolidine- 
1,2-dicarboxylic acid l-(9i7-fluoren-9-ylmethyl) ester (360 mg, 0.87 
mmol) and sodium carbonate (195 mg, 1.84 mmol) in water (10 ml) and 
1,4-dioxan (10 ml) over 1 hour at 0°C. The reaction mixture was stirred for 
16 hours at ambient temperature then the majority of solvents were 
removed in vacuo. The residue was dissolved in dichloromethane (200 ml) 
and water (100 ml) then acidified to pH ~ 2.5 using 1M hydrochloric acid. 
The dichloromethane layer was separated then the aqueous layer extracted 
with dichloromethane. The combined dichloromethane layers were dried 
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(Na2S(>4) and the solvent removed in vacuo. The orange-brown residue 
was purified by flash chromatography over silica gel eluting with a 
gradient of dichloromethane : methanol 19:1 -> 9:1. Appropriate fractions 
were combined and the solvents removed in vacuo to leave (25, 3R) 3-tert- 
5 butoxycarbonylaminopyrrolidine-l,2-dicarboxylic acid l-(9//-fluoren-9- 

ylmethyl) ester as a light brown solid (235 mg, 60%). TLC (single UV 
spot, Rf = 0.25, methanol : chloroform 1:9), analytical HPLC single UV 
peak with Rt = 17.476mins and HPLC-MS 397.2 [M-Bu+2H] + , 475.2 
[M+Na] + , 927.4 [2M+Na] + . 

10 

8 H (CDCls at 298K); 1.35 (2H, brs M&C), 1.48 (1H, brs M&C), 1.75-2.20 
(2H, m, H-4), 2.75-3.85 (4H, m, H-5, H-3, Fmoc-CH), 3.85-4.60 (4H, m, 
Fmoc-CH2, H-2 and NH), 6.20-6.75 (0.5H, brs, NH), 7.05-7.90 (8H, 
aromatic); 5 C (d6-DMSO at 298K); 1.39 and 1.46 (9H total, each s, M&C), 
15 1.70-1.85 (1H, m, H-4), 1.70-1.85 (1H, m, H-4), 3.24-3.35 (1H, m, H-5), 

3.44-3.54 (1H, m, H-5), 4.02-4.30 (5H, m, H-2, H-3, Fmoc-CIfc and 
Fmoc-CH), 6.80 and 7.0 (1H total, each brs, Nil), 7.30-7.98 (8H, 
aromatic) 

20 (7) Preparation of (2S,3jR) 3-^-Butoxycarbonylamino-2-(2-diazo-acetyl)- 

pyrrolidine-l-carboxylic acid 9H-fluoren-9-ylmethyl ester. 

A solution of feo-butyl chlorofonnate (68 pi, 0.52 mmol) in 
dichloromethane (2 ml) and a solution of 4-methylmorpholine (105 pi, 

25 0.95 mmol) in dichloromethane (2 ml) were simultaneously added in 

portions to a stirred suspension of (2S, 3R)-3-tert~. 
butoxycarbonylaininopyrrolidine- 1 ,2-dicarboxylic acid 1 -(9Jy-fluoren-9- 
ylmethyl) ester (215 mg, 0.48mmol) in dichloromethane (5 ml) at -15 °C 
over 20 minutes under an atmosphere of nitrogen. The solution was stirred 

30 for 2 hours then additional solutions of wo-butyl chlorofonnate (15 pi, 

0.1 15 mmol) in dichloromethane (0.5 ml) and 4-methylmorpholine (26 pi, 
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0.237 mmol) in dichloromethane (0.5 ml) were simultaneously added in 
one portion. The mixture was stirred for 30 minutes at -15 °C then ethereal 
diazomethane [~15mmol generated from diazald (4.7 g mmol) addition in 
diethyl ether (75 ml) to sodium hydroxide (5.25 g) in water (7.5 

5 ml)/ethanol (15 ml) at 65°C] was cautiously added and the resulting 

yellow solution stirred at room temperature for 16 hrs. Acetic acid (-1 ml) 
was cautiously added (until effervescence had ceased), then the mixture 
was diluted with diethyl ether (100 ml). The ethereal layer was washed 
with water (3 x 100 ml), dried (Na 2 S0 4 ) and the solvents removed in 

10 vacuo to leave an oily residue (250 mg) which was purified by flash 

chromatography over silica gel eluting with a gradient of heptane : ethyl 
acetate 2:1 -> 1:1. Appropriate fractions were combined and the solvents 
removed in vacuo to leave (25, 3R) 3-^r/-butoxycarbonylamino-2-(2- 
diazoacetyl)pyrrolidine-l-carboxylic acid 9/J-fluoren-9-ylmethyl ester as a 

15 pale yellow solid (91 mg, 40%). TLC (single UV spot, Rf = 0.4, heptane : 

ethyl acetate 1:1), analytical HPLC main UV peak with Rt = 18.363mins 
and HPLC-MS 449.2 [M-N 2 +H] + , 499.2 [M+Na] + , 975.5 [2M+Na] + . 

(8) Cyclisation to (3aS,6aR) 3-Oxo-hexahydro-pyrrolo[3,2-Z)]pyrrole-l,4- 
20 dicarboxylic acid 1-tert-butyl ester 4-(9H-fluoren-9-ylmethyl) ester (6) 

A solution of (2S, 3R) 3-fer^-butoxycarbonylamino-2-(2-diazoacetyl) 
pyrrolidine-l-carboxylic acid 9#-fluoren-9-ylmethyl ester (100 mg, 0.21 
mmol) in chlorofonn (2.5 ml) was added dropwise over 28 minutes to a 

25 stirred suspension of rhodium (II) acetate dimer (10 mg) in toluene (2.5 

ml) at 75°C under an atmosphere of argon. The mixture was stirred for an 
additional 30 minutes at this temperature then the solvents removed in 
vacuo to leave an oily residue which was purified by flash 
chromatography over silica gel eluting with a gradient of hexane : ethyl 

30 acetate 3:1 1:1. Appropriate fractions were combined and the solvents 

removed in vacuo to leave (3aS, 6a/?) 3-oxo-hexahydropyrrolo[3,2- 
6]pyrrole-l,4-dicarboxylic acid 1-tert-butyl ester 4-(9#-fluoren-9- 
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ylmethyl) ester as a white solid (28 mg, 30%). TLC (two UV spots, major 
and minor Rf = 0.30 and 0.35 respectively, hexane : ethyl acetate 7:3), 
analytical HPLC broad group of UV peaks with Rt - 20.043-2 1.472mins 
and HPLC-MS 449.2 [M +H] + , 471.2 [M+Na] + , 919.4 [2M+Naf . 

5 

8 H (CDC1 3 at 298K); (Spectrum poorly resolved) 1.46 (9H, s, MejC), 1.85- 
2.35 (2H, m, H-6), 3.2-5.0 (9H, m, 2 x H-2, H-3a, 2 x H-5, H-6a, Fmoc- 
CH2, Fmoc-CH), 7.2-7.85 (8H, aromatic). 

10 Alternatively, following the general details from Scheme 2, the required bicycle 
building block (3aS,6aK) 3-Oxo-hexahydro-pyrrolo[3,2-fe]pyrrole-l,4- 
dicarboxylic acid 1-fert-butyl ester 4-(9H-fluoren-9ylmethyl) ester (6) was 
prepared following Schemes 19 and 20; 



15 



L Boc 0 boc Boc 



Boc 800 Boc Boc 



(71) 



(72) 



(73) (74) 



Scheme 19. (a) i.'BuOCOCl, NMM, CH 2 C1 2 , -15 »C; ii Ethereal CH 2 N 2 , -15 °C to RT. (b) MeOH, 
THF, CF 3 C0 2 Ag, NMM, 0 °C to RT in dark, (c) DIBAL-H / THF or IJBH4 / MeOH / THF 

20 

Preparation of (5)-2-(2-diazoacetyl)-2,5-dihydropyrrole-l-carboxyUc acid 
tert-butyl ester (72) 

2,5-Dihydropyrrole-l,2-dicarboxylic acid l-tert-buty\ ester (71) (1.066 g, 5 mmol) 
25 was dissolved with stirring in anhydrous dichloromethane (40 ml). The reaction 
was flushed with nitrogen and cooled to -15 °C. wo-Butylchloroformate (0.713 
ml, 5.5 mmol) in anhydrous dichloromethane (5 ml) and 4-methylmorpholine 
(1.099 ml, 10 mmol) in anhydrous dichloromethane (5 ml) were added 
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simultaneously in 1 ml aliquots over 50 minutes. The mixture was stirred for 2.5 
hours at -15 °C then ethereal diazomethane [-15 mmol generated from addition 
of diazald (4.7 g) in diethyl ether (75 ml) onto sodium hydroxide (5.25 g) in water 
(7.5 ml) / ethanol (15 ml) at 60 °C] was added to the activated amino acid 
solution. The mixture was allowed to warm to ambient temperature and stirred for 
2.5 hours. A few drops of acetic acid were cautiously added to the mixture, 
followed by dichloromethane (40 ml). The ethereal layers were washed with 
aqueous saturated sodium hydrogen carbonate solution (2x 40 ml), dried (Na2S0 4 ) 
and the solvents removed in vacuo to leave a yellpw residue (1.4 g). Flash 
chromatography of the residue over silica (35 g) eluting with ethyl acetate : 
heptane 3 : 7 gave ( J S)-2-(2-diazoac^tyl)-2,5-dihydropyrrole-l-carboxylic acid 
terf-butyl ester (72) (1.024 g, 86%). TLC (Single spot, R f = 0.47, EtOAc : heptane 
1 : 1), analytical HPLC R t = 1 1.537 min; HPLC-MS 497.2 [2M + Na] + ; c!h (500 
MHz, CDC1 3 ) 1.41-1.51 (9H, m, C(CH 3 h) 9 4.11-4.35 (2H, m, BocNC/7 2 ), 4.86- 
5.05 (1H, m, BocNCfl), 5.25-5.50 (1H, m, CiZN 2 ), 5.70-5.80 (1H, m, olefinic CH) 
and 5.88-6.03 (1H, m, olefinic CH); dc (125 MHz, CDC1 3 ) 28.3 and 28.4 
(C(CH 3 ) 3 ), 51.8 and 52.3 (CHN 2 ), 53.65 and 54.0 (BocNCH 2 ), 71.5 and 72.3 
(BocNCH), 80.6 and 80.9 (OC(CH 3 ) 3 ), 126.1 and 126.3 (olefinic CH), 128.35 and 
128.5 (olefinic CH), 153.7 and 154.15 (NC0 2 ), 192.7 and 193.4 (COCHN 2 ). 

Preparation of (J?)-2-methoxycarbonylmethyl-2,5-dihydropyrrole-l- 
carboxylic acid tert-butyl ester (73) 

(5)-2-(2-Diazoacetyl)-2,5-dihydropyrrole-l-carboxylic acid terf-butyl ester (72) 
(912 mg, 3.85 mmol) was dissolved in tetrahydrofuran (14 ml) and methanol (1.6 
ml) then -cooled to 0 °C. A solution of silver trifluoroacetate (94 mg) in 4- 
methylmorphoiine (1.06 ml) was added, and the mixture allowed to warm to 
ambient temperature over 6 hours in the dark. Methanol (40 ml) was added, 
followed by 10% aqueous citric acid solution (100 ml). The majority of the 
organic solvents were removed in vacuo then the aqueous phase extracted with 
ethyl acetate (3x 40 ml). The combined organic layers were washed with brine (40 
ml), dried (Na 2 S0 4 ) and evaporated in vacuo to afford a residue (1.35 g). Flash 



WO 2004/007501 



PCT/GB2003/002957 



-298- 

chromatography of the residue over silica (200 g) eluting with ethyl acetate : 
hexane 3 : 17 afforded (/2)-2-methoxycaibonylmethyl-2,5-dihydropyrrole-l- 
carboxylic acid fert-butyl ester (73) as a colourless oil (670 mg, 72%). TLC 
(Single spot, R/= 0.27, EtOAc : hexane 1 : 4), analytical HPLC R, - 15.033 min; 
5 HPLC-MS 505.3 [2M + Na] + ; 4 (500 MHz, CDC1 3 ) 1 .44-1 .53 (9H, m, C(Ctf 3 )3), 
2.37-2.55 (1H, m, C^CC^Me), 2.90-4.00 (1H, m, C/f 2 C0 2 Me), 3.63-3.70 (3H, 
m, OCHi), 3.97-4.26 (2H, m, BocNC# 2 ), 4.70-4.90 (1H, m, BocNCi/), 5.74-5.89 
(2H, m, 2x olefinic CH); dc (125 MHz, CDC1 3 ) 28.2, 28.3 and 28.5 (C(CH 3 ) 3 ), 
39.4 and 38.4 (CH 2 C0 2 Me), 51.5 and 51.6 (OCH 3 ), 53.3 and 53.5 (BocNCH 2 ), 
10 60.7 and 60.9 (BocNCH), 79.6 and 80.0 (OC(CH 3 ) 3 ), 126.0 and 126.1 (olefinic 
CH), 129.3 and 129.5 (olefinic CH), 153.9 (NC0 2 ), 171.5 and 171.7 (C0 2 Me). 

Preparation of (IJ)-2-(2-hydroxyethyl)-2,5-dihydropyrrole-l-carboxylic acid 
tert-butyl ester (74) 

15 

Diisobutylaluminium hydride (1M solution in tetrahydrofuran, 13.6 ml, 13.6 
mmol) was added dropwise over 20 minutes to a stirred solution of (i?)-2- 
methoxycaibonylmethyl-2,5-dihydropy^^ acid terf-butyl ester (73) 

(630 mg, 2.61 mmol) in tetrahydrofuran (20 ml) at -78 °C under a nitrogen 

20 atmosphere. The mixture was stirred for 2 hours at -78 °C then at ambient 
temperature for 18 hours. Methanol (11.94 ml) was slowly added to the mixture, 
followed by ethyl acetate (40 ml) and magnesium sulfate. The resultant slurry was 
vigorously stirred for 2 hours, then filtered and the solid residue washed with 
excess ethyl acetate. The filtrate was evaporated in vacuo to afford a residue (1.4 

25 g). Flash chromatography of the residue over silica gel (150 g) eluting with ethyl 
acetate : hexane 7 : 13 gave (/?)-2-(2-hydroxyethyl)-2,5-dihydropyrrole-l- 
carboxylic acid tert-butyl ester (74) (430 mg, 77%). TLC (Single spot, R f = 0.37, 
EtOAc : hexane 1 : 1), analytical HPLC R t = 12.161 min; HPLC-MS 236.1 [M + 
Na] + , 449.3 [2M + Naf; [a] D 22 -112° (c=l, CHC1 3 ); d H (500 MHz, CDC1 3 ) 1.42- 

30 1.55 (10H, br. s, C(Cif 3 )3 and NCHC/fc), 1.84-1.95 (1H, m, NCHCtf 2 ), 3.60-3.72 
(2H, m, C# 2 OH), 3.93-4.28 (2H, m, BocNC^X 4.53-4.78 (1H, m, BocNCfl), 
5.67-5.84 (2H, m, 2x olefinic CH); dc (125 MHz, CDC1 3 ) 28.4 (C(CH 3 ) 3 ), 37.4 
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and 38.7 (CH 2 CH 2 OH), 53.45 and 53.6 (NCH 2 ), 59.2 and 59.6 (OCH 2 ), 61.2 and 
61.9 (BocNCH), 79.9 and 80.1 (OC(CH 3 ) 3 ), 124.4 and 125.3 (olefinic CH), 130.3 
and 131.1 (olefinic CH), 154.4 and 156.0 (NC0 2 ). 

5 Alternative preparation of (i?)-2-<2-hydroxyethyI)-2,5-dihydropyrrole-l- 
carboxylic acid tert-butyl ester (74) 

Methanol (0.27 ml, 6.7 mmol) was added dropwise to a stirred suspension of 
lithium borohydride (146 mg, 6.6 mmol) in tetrahydrofuran (3.5 ml) under an 

10 atmosphere of argon over 4 minutes, followed by a solution of {R)-2- 
methoxycarbonylmethyl-2,5-dihydropyrrole-l-carboxylic acid tert-butyl ester (73) 
(0.8 g, 3.3 mmol) in tetrahydrofuran (8 ml) over 15 minutes. The mixture was 
stirred for 1 hour then poured into water (25 ml). The product was extracted into 
dichloromethane (3x 20 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. 

15 The residue was purified by flash chromatography over silica eluting with ethyl 
acetate : heptane mixtures 0 : 100 to 25 : 75 to give (^)-2-(2-hydroxyethyl)-2,5- 
dihydropyrrole-l-carboxylic acid tert-butyl ester (74) as a colourless oil (0.48 g, 
67%), [nix? 2 -!!! 0 (c=l, CHC1 3 ). 
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Scheme 20. (a) Methanesulfonyl chloride, triethylamine, DCM. (b) Sodium azide, DMF. (c) Ph 3 P / 
H 2 0, 1,4-dioxane. (d) 1.05 eq Cbz-Cl, 2.1eq Na 2 C0 3 , 1,4-dioxane, water, (e) m- 
5 Chloroperoxybenzoic acid, DCM. (f) Pd-C / H 2 , ethanol. (g) 1.05 eq Fmoc-Cl, 2.1eq Na 2 C0 3 , 1,4- 
dioxane, water, (h) Dess-Martin periodinane, DCM. 



Preparation of (i?)-2-(2-methanesulfonylethyI)-2,5-dihydropyrrole-l- 
10 carboxylic acid tert-butyl ester (75) 

Triethylamine (2.35 ml, 16.9 mmol) was added dropwise to a stirred solution of 
(i?)-2-(2-hydroxyethyl)-2,5-dft^ acid tert-butyl ester (74) 

(2.33 g, 10.9 mmol) in dichloromethane (20 ml) at 0 °C over 2 minutes followed 
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by methanesulfonyl chloride (1.27 ml, 16.4 mmol) over 4 minutes. The mixture 
was stirred for 1 hour at 0 °C then washed with water (1 70 ml) and brine (1 70 ml), 
dried (Na 2 S04) and the solvents removed in vacuo to leave a residue (3.42 g), 
which was used without further purification (see below). HPLC-MS 236.0 [M + 
5 2H- Bu] + , 314.1 [M + Na] + , 605.1 [2M + Naf . 

Preparation of (2J)-2-(2-azidoethy^2,5-dihydropyrrole-l-carboxylic acid tert- 
butyl ester (76) 

10 Sodium azide (3.55 g, 54.7 mmol) was added to a stirred solution of (J?)-2-(2- 
methanesulfonylethyl)-2,5-dihydropyrrole-l-carboxylic acid terf-butyl ester (75) 
(prepared as above) in dimethylfonnamide (45 ml) under an atmosphere of argon. 
The mixture was stirred at 60 °C for 1.5 hours then the majority of solvents were 
removed by distillation in vacuo and the residue partitioned between water (200 

15 ml) arid ethyl acetate (200 ml). The ethyl acetate layer was washed with brine 
(150 ml), dried (Na2S0 4 ), and the solvents removed in vacuo to leave a residue 
(2.49 g) which was purified by flash chromatography over silica eluting with ethyl 
acetate : heptane mixtures 0: 100 to 10 : 90 to give (tf)-2-(2-azidoethyl)-2,5- 
dihydropyrrole-l-carboxylic acid /ert-butyl ester (76) as a colourless oil (2.05 g, 

20 79%). TLC (Single spot, 0.45, EtOAc : hexane 3 : 7), analytical HPLC R t = 
15.910min; HPLC-MS 139.1 [M + 2H - Boc] + , 183.1 [M + 2H - Bu] + , 499-2 [2M 
+ Na] + ; d H (500 MHz, CDC1 3 ) 1.40-1.50 (9H, m, C(Ctf 3 ) 3 ), 1.90-2.10 (2H, m, 
NCHC# 2 ), 3.17-3.33 (2H, m, Ctf 2 N 3 ), 3.96-4.27 (2H, m, BocNCJ^), 4.53-4.68 
(1H, m, BocNCtf), 5.66-5.86 (2H, m, 2x olefinic CH); dc (125 MHz, CDC1 3 ) 28.3 

25 and 28.5 (C(CH 3 ) 3 ), 32.5 and 33.0 (CH 2 CH 2 N 3 ), 47,5 and 47.9 (CH 2 N 3 ), 53.6 and 
53.8 (BocNCH 2 ), 62.0 and 62.3 (BocNCH), 79.55 and 79.9 (OC(CH 3 ) 3 ), 125.6 
and 126.1 (olefinic CH), 128.9 and 129.4 (olefinic CH), 154.2 and 154.3 (NC0 2 ), 
followed by (i?)«2-(2-hydroxyethyl)-2,5-dihydropyrrole-l-carboxylic acid tert- 
butyl ester (74) (22 mg, 9%). 

30 

Preparation of (2f)-2-(2-beiuyloxycarbonylam 
carboxylic acid terf-butyl ester (77) 
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Water (2.1 ml, 1 18 mmol) was added to a stirred solution of (7?)-2-(2-azidoethyl)- 
2,5-dihydropyrrole-l-caiboxylic acid ter/-butyl ester (76) (2.8 g, 11.8 mmol) and 
triphenylphosphine (4.6 g, 17.5 mmol) in tetrahydrofuran (350 ml) under an 
5 atmosphere of argon. The solution was heated at 45 °C for 7.5 hours then at 
ambient temperature for 14 hours. An aliquot (18.5 ml, -0.63 mmol) was 
removed, concentrated in vacuo then azeotroped with toluene (3x 10 ml) and used 
for the preparation of (2i?)-2-[2-((25)-2-benzyloxycaibonylamino-4- 
methylpentanoylamino) ethyl]-2,5-dihydropyrrole-l-carboxylic acid terf-butyl 

10 ester (140) (see Scheme 28). An additional 5.0 ml aliquot was removed for 
analysis, then the remainder of the solution was concentrated in vacuo to obtain an 
oily residue. The residue was dissolved in 1,4-dioxane (35 ml) with stirring, ice- 
cooled and a solution of sodium carbonate (2.45 g, 23.1 mmol) in water (35 ml) 
was added. Benzyl chloroformate (2.18 g, L824 ml, 12.8 mmol) in 1,4-dioxane 

15 (10 ml) was then added dropwise over 30 minutes and the mixture stirred for an 
additional 30 minutes before adding water (250 ml). The aqueous phase was 
extracted with dichloromethane (2x 250 ml) and the combined organic layers were 
dried (Na 2 S0 4 ), filtered and reduced in vacuo to leave a clear mobile oil (10.2 g). 
Flash chromatography over silica, eluting with ethyl acetate : heptane mixtures 

20 gave (i?)-2-(2-benzyloxycarbonylami^^ 

acid terf-butyl ester (77) (3.58 g, 94%) as a mobile colourless oil. TLC (/?/= 0.32, 
EtOAc : heptane 1 : 1), analytical HPLC single main peak, R t = 17.39 min., 
HPLC-MS 247.1 [M + 2H - Bocf , 291.1 [M + 2H - Bu] + , 347.1 [M + H] + , 369.1 
[M + Na] + , 715.2 [2M + Na] + ; Elemental analysis Ci 9 H 26 N 2 0 4 req.(fiid.) % C 

25 65.87 (65.79), % H 7.56 (7.53), % N 8.09 (7.97); HRMS Ci 9 H 26 N 2 0 4 Na req. 
369.1790, fed. 369.1803 (3.37ppm); 8 H (500 MHz, CDC1 3 ) 1.45 (9H, br. s, 
C(CH 3 ) 3 \ 1.60-1.95 (2H, m, BocNCHC# 2 ), 3.00-3.44 (2H, m, Ci7 2 NH), 3.90- 
4.29 (2H, m, BocNCi7 2 ), 4.45-4.81 (1H, m, BocNCfl), 5.01-5.16 (2H, m, 
OGftT 2 Ph), 5.50-5.83 (2H, m, 2x olefinic CH) and 7.25-7.38 (6H, m, CeH 5 and 

30 Nfl); 5c (125 MHz, CDCI3) 28.4 (C(CH 3 ) 3 ), 34.4, 34.6 (CH 2 CH 2 NH), 37.2, 37.6 
(CH 2 NH), 53.6, 53.7 (BocNCH 2 ), 61.7, 62.1 (BocNCH), 66.4, 66.6 (OCH 2 Ph), 
79.6, 79.9 (OC(CH 3 ) 3 ), 125.2, 125.9, 127.0, 127.6, 127.9, 128.0, 128.4, 129.5, 
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130.2 (5x aromatic CH and 2x olefinic CH), 154.3, 155.0, 156.2, 156.5 (NHC0 2 
andNC0 2 ). 

Preparation of (2J?)-2^2-benzyloxycarbonylaminoethyl)-6-oxa-3-aza-bicyclo 
5 [3.1.0]hexane-3-carboxylic acid terf-butyl ester (78) 

(/?)-2-(2-Ben2yloxycarbonylammoethyl)-2,5-dmydropyirole- 1 -carooxylic acid 
terf-butyl ester (77) (3.57 g, 10.3 mmol) was dissolved in anhydrous 
dichloromethane (60 ml) with stirring and meta-chloroperoxybenzoic acid (27.3 g, 

10 65% reagent, 103 mmol) added. The mixture was stirred at ambient temperature 
under argon for 16 hours. Dichloromethane (400 ml) was added and the organic 
phase washed with 10% aqueous w/v solution of sodium hydroxide (2x 400 ml), 
thai dried (Na 2 S04), filtered and reduced in vacuo to leave a clear oil (-5 g). 
Flash chromatography over silica, eluting with ethyl acetate : heptane mixtures 

15 gave (2/?)-2-(2-benzyloxycarbonyl aminoethyl)-6-oxa-3-aza-bicyclo 

[3.1.0]hexane-3-carboxylic acid terf-butyl ester (78) (3.57 g, 95.3%) as a mobile 
colourless oil. TLC (/?/= 0.36 (minor) and 0.40 (major) (mixture of anti and syn 
epoxides), EtOAc : heptane 2 : 1), analytical HPLC single main peak, R t = 17.74 
min., HPLC-MS 263.1 [M + 2H - Bocf, 307.1 [M + 2H - Bu] + , 363.1 [M + H] + , 

20 385.1 [M + Na] + , 747.2 [2M + Na] + ; Elemental analysis Ci 9 H 26 N 2 O s req.(fiid.) % 
C 62.97 (62.93), % H 7.23 (7.22), % N 7.73 (7.61); HRMS C, 9 H 26 N 2 0 5 Na req. 
385.1739, md. 385.1725 (-3.82ppm); d H (500 MHz, CDC1 3 ) 1.32-1.62 (10H, m, 
C(C# 3 ) 3 and C/f 2 CH 2 NH), 1.67-2.00 (1H, m, C# 2 CH 2 NH), 2.90-4.21 (7H, m, 
C/7 2 NH, Boc^CHCH, Boct*CH 2 CH), 4.70-5.17 (2H, m, OC/fcPh), 5.78-6.05 

25 (1H, m, Niz) and 7.27-7.37 (5H, aromatics); dc (125 MHz, CDC1 3 ) 28.1, 28.3, 
28.35 and 28.4 (C(CH 3 ) 3 ), 30.8 and 31.2 (CH 2 CH 2 NH), 37.4 and 37.7 (CH 2 NH), 
46.15 and 46.6 (BocNCH 2 ), 53.9, 54.2, 54.9 and 55.8 (2x epoxide CH), 58.1 and 
58.2 (BocNCH), 66.5 and 66.7 (OCH 2 Ph), 80.3 and 80.7 (OC(CH 3 ) 3 ), 128.0, 
128.1, 128.2, 128.4, 128.5 (5x aromatic CH), 136.7 (OCH^, 155.1, 155.9, 156.3 

30 and 156.6 (NHCQ 2 and NCQ 2 ). 
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Preparation of (3S, 3aS, 6a/?)-3-hydroxyhexahydropyirolo[3,2-*Jpyrrole-l- 
carboxylic acid terf-butyl ester (79) 

(2i?>2-(2-Ben2yloxyc^bonylaminoethyl)-6-oxa-3-aza-bicyclo[3 . 1 .0]hexane-3- 
5 carboxylic acid /erf-butyl ester (78) (3.57 g, 9.86 mmol) was dissolved in ethanol 
(60 ml), cooled to 0 °C and 10% palladium on charcoal (0.40 g) added. The 
mixture was stirred, men evacuated and flushed with hydrogen. The mixture was 
allowed to warm to ambient temperature and after 2.5 hours filtered through 
celite. The filter cake was washed with ethanol (3x 60 ml) and the combined 
10 organic filtrates reduced in vacuo to provide crude (3S, 3aS, 6a/?)-3- 
hydroxyhexahydropyrrolo[3,2-i»]pyrrole-l-carboxylic acid /erf-butyl ester (79) (~ 
2.4 g). HPLC-MS 173.1 [M + 2H - Bu] + , 229.1 [M + H] + . 

Preparation of (35, 3aS, 6aft)-3-hydroxyhexahydropyrrolo[3^-Alpyrrole-l,4- 
1 5 dicarboxylic acid 4-benzyl ester 1-tert-butyl ester (80) 



Crude QS, 3a5", 6a/?)-3-hydroxyhexahydropyrrolo[3,2-6]pyrrole-l-carooxylic acid 
terf-butyl ester (79) (-2.4 g) was dissolved in 1,4-dioxane (30 ml) with stirring, 
ice-cooled and a solution of sodium carbonate (2.19 g, 20.7 mmol) in water (25 

20 ml) was added. Benzyl chloroformate (1 .63ml, 1 1 .4 mmol) in 1 ,4-dioxane (1 5 ml) 
was then added dropwise over 30 minutes and the mixture stirred for a further 30 
minutes. The mixture was then reduced in vacuo by approximately 2/3 volume to 
leave a mobile pulp. Water (200 ml) was added and the aqueous phase extracted 
with dichloromethane (2x 100 ml). The combined organic layers were dried 

25 (Na 2 S04), filtered and reduced in vacuo to leave a clear mobile oil (3.96 g). Flash 
chromatography over silica, eluting with ethyl acetate : heptane mixtures gave 
(3S, 3aS, 6a/?)-3-hydroxyhexahydropyrrolo[3^-fe]pyrrole-l,4-dicarboxyUc acid 4- 
benzyl ester 1-tert-butyl ester (80) (2.16 g, 60.5%) as an opaque gum. TLC (R/= 
0.15, EtOAc : heptane 1 : 1), analytical HPLC single main peak, R t = 17.15 min., 

30 HPLC-MS 263.1 [M + 2H - Boc] + , 307.1 [M + 2H - Buf, 363.1 [M + H] + , 385.1 
[M + Na] + , 747.2 [2M + Na] + ; Elemental analysis C19H26N2O5 req.(md.) % C 
62.97 (62.82), % H 7.23 (7.39), % N 7.73 (7.57); HRMS C^HzeNzOsNa req. 
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385.1739, fiid. 385.1725 (2.15ppm); 8 H (400 MHz, CD 3 CN, T = 75 °C) 1.46 (9H, 
s, C(C/6) 3 ), 1.90-2.00 (1H, m obscured by NMR solvent peaks, BocNCHC# 2 ), 
2.14 (1H, dd, J = 6.15, 13.15 Hz, BocNCHCi/ 2 ), 3.07-3.20 (2H, m, OH + 
CbzNC// 2 ), 3.24 (1H, dd, J= 3.8, 12.2 Hz, BocNCfli), 3.51 (1H, d, >= 12.2 Hz, 
5 BocNC# 2 ), 3.68 (1H, ddd, J= 1.7, 8.6, 10.9 Hz, CbzNC/fc), 4.10 (1H, br. d, J= 
5.8 Hz, CbzNC/0, 4.27 (1H, br. s, C//OH), 4.40-4.46 (1H, m, BocNC/f), 5.12 
(1H, d, J= 12.7 Hz, OCifcPh), 5.16 (1H, d, 12.7 Hz, OC/J 2 Ph) and 7.42-7.29 
(5H, aromatics); 5 C (120 MHz, CDC1 3 ) 28.5 (C(CH 3 ) 3 ), 29.7, 30.4, 31.2, 31.9, 
32.0 (BocNCHCH 2 ), 45.5, 45.7 (CbzNCH 2 ), 53.1, 53.4, 53.5 (BocNCH 2 ), 60.1, 
10 61.2 (BocNCH), 67.2, 67.6, 68.2, 68.4, 69.0 (OCH 2 Ph + Cbz-NCH), 72.7, 73.3, 
73.4 (CHOH), 79.9, 80.1 (OC(CH 3 ) 3 ), 127.9, 128.0, 128.2, 128.3, 128.5, 128.6, 
136.3, 136.4 (aromatics), 154.1, 154.2, 155.2 (2xNC0 2 ). 

Preparation of (3^, 3a*S, 6ai?)-3-hydroxyhexahydropyrrolo[3^2-A]pyrrole-l,4- 
15 dicarboxylic acid 1-^-butyl ester 4-(9H-fluoren-9-ylmethyl) ester (81) 

(3S 9 3a5, 6a/?)-3-Hydroxj4iexahydropyrTolo[3,2-6]pyrrole-l,4-dicaiboxylic acid 
4-benzyl ester 1-^-butyl ester (80) (0.54 g, 1.5 mmol) was dissolved in ethanol 
(10 ml), cooled to 0 °C and 10% palladium on charcoal (0.055 g) added. The 

20 mixture was stirred, then evacuated and flushed with hydrogen. The mixture was 
warmed to ambient temperature and after 2.5 hours filtered through celite. The 
filter cake was washed with ethanol (3x 10 ml) and the combined filtrates reduced 
in vacuo to provide the crude amine (~ 0.36 g). HPLC-MS 173.1 [M + 2H - Bu] + , 
229.1 [M + H] + . The crude amine was dissolved in 1,4-dioxane (15 ml) with 

25 stirring, ice-cooled and a solution of sodium carbonate (0.33 g, 3.15 mmol) in 
water (15 ml) was added. 9-Fluorenylmethyl chloroformate (0.463 g, 1.79 mmol) 
in 1,4-dioxane (10 ml) was added dropwise over 30 minutes and the mixture 
stirred for a further 30 minutes. Water (200 ml) was then added and the aqueous 
phase extracted with ethyl acetate (2x 100 ml). The combined organic layers were 

30 dried (Na 2 S0 4 ), filtered and reduced in vacuo to leave a clear mobile oil (1.02 g). 
Flash chromatography over silica, eluting with ethyl acetate : heptane mixtures 
gave (35, 3aS, 6a/?)-3-hydroxy hexahydropyrrolo[3^-6]pyrrole-l,4-dicarboxylic 
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acid 1-terf-butyl ester 4-(9H-fluoren-9-ylmethyl) ester (81) (0.64 g, 95%) as a fine 
white crystalline solid. TLC (R/= 0.33, EtOAc : heptane 2 : 1), analytical HPLC 
single main peak, R, = 19.98 min., HPLC-MS 395.1 [M + 2H - Bu] + , 451.1 [M + 
H] + , 473.1 [M + Na] + , 923.2 [2M + Na] + ; Elemental analysis C 2 6H 30 N 2 Os 

5 req.(md.) % C 69.31 (69.11), % H 6.71 (7.06), % N 6.22 (5.84); HRMS 
CttHaoNzOsNa req. 473.2052, fhd. 473.2053 (0.06ppm); 8 H (400 MHz, CD 3 CN, T 
= 75 °C) 1.46 (9H, s, C(C# 3 ) 3 ), 1.75-1.90 (1H, m, BocNCHC# 2 ), 2.05-2.13 (1H, 
m, BocNCHC# 2 ), 3.02 (1H, m, FmocNCi/ 2 ), 3.08-3.20 (1H, m, BocNC/fc), 3.46 
(1H, m, BocNCifc), 3.46-3.60 (1H, m, FmocNC/fc), 3.90-4.15 (2H, m, FmocNCH 

10 and CHOH), 4.28 (1H, t, J = 6.1 Hz, FmocCfl), 4.34-4.40 (1H, m, BocNC/f), 
4.49 (2H, d, J= 6.1 Hz, FmocCif 2 ), 7.31-7.45 (4H, m, Fmoc aromatics), 7.65 (2H, 
d, J= 7.3 Hz, Fmoc aromatics), 7.83 (2H, d, J= 7.5 Hz, Fmoc aromatics); 8 C (100 
MHz, CDC1 3 ) 28.45 (C(CH 3 ) 3 ), 30.2, 31.2, 32.0 (BocNCHCH 2 ), 44.8, 45.3, 45.6 
(FmocNCH 2 ), 47.3, 47.4 (FmocCH), 52.8, 53.1, 53.4, 53.5 (BocNCH 2 ), 60.1, 60.8 

15 (BocNCH), 65.9, 66.2, 67.3 (FmocCH 2 ), 67.85, 68.4, 68.9 (FmocNCH), 72.5, 
72.9, 73.3, 73.6 (CHOH), 79.95 (OC(CH 3 ) 3 ), 119.8, 120.0, 124.6, 124.9, 125.0, 
127.0, 127.4, 127.8 (Fmoc CH aromatics), 141.3, 141.5, 143.7, 143.8, 144.1 
(Fmoc quaternary aromatics), 154.0, 154.3, 155.0, 155.2 (2x NC0 2 ). 

20 Alternative preparation of (35, 3aS, 6afl)-3-hydroxyhexahydropyrroIol3,2- 
&]pyrrole-l,4-dicarboxylic acid 1-terf-butyl ester 4-(9H-fluoren-9-yImethyl) 
ester (81) 

wie/a-Chloroperoxybenzoic acid (864 mg, 57-86%) was added to a solution of (R)- 
25 2-(2-azidoethyl)-2,5-dihydropyrrole-l-carboxylic acid tert-butyl ester (76) (175 
mg, 0.735 mmol) in anhydrous dichloromethane (4 ml). The mixture was stirred 
at ambient temperature for 7 hours then saturated aqueous sodium hydrogen 
carbonate solution (40 ml) and dichloromethane (60 ml) were added. The phases 
were mixed and separated and the organic phase washed with 10% aqueous 
30 sodium hydroxide solution (40 ml), dried (Na 2 S0 4 ) and evaporated in vacuo to 
afford a residue (185 mg). The residue was dissolved in ethanol (6.8 ml) and 
cooled to 0 °C 10% Palladium on carbon (84 mg) was added to the mixture and 
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the atmosphere purged with hydrogen gas. The mixture was stirred overnight 
under a hydrogen atmosphere at ambient temperature, filtered over celite and the 
filter cake washed with excess ethyl acetate. The filtrate was concentrated in 
vacuo, and the residue suspended in a solution of sodium carbonate (193 mg, 1.82 

5 mmol) in water (4 ml). 1 ,4-Dioxane (2 ml) was added and the mixture cooled to 0 
°C, then a solution of 9-fluorenylmethyl chloroformate (198 mg, 0.77 mmol) in 
1,4-dioxane (2 ml) added in small portions over 40 minutes. The mixture was then 
allowed to warm to ambient temperature over 40 minutes. Water (40 ml) was 
added and the product extracted into dichloromethane (3x 40 ml). The combined 

10 organic layers were dried (Na 2 S0 4 ) and evaporated in vacuo to afford a residue 
(335 mg). Flash chromatography of the residue over silica gel (35 g) eluting with 
ethyl acetate : heptane mixtures 1 : 4 followed by 1 : 1 gave (35, 3aS, 6a/?)-3- 
hydroxyhexahydropyrrolo[3,2-fe]pyrrole-l,4-dicarboxyUc acid 1-tert-butyl ester 4- 
(9H-fluoren-9-yimethyl) ester (81) (90 mg, 27%). TLC (Single spot, R f - 0.24, 

15 EtOAc : heptane 1 : 1), analytical HPLC R t - 16.348 min; HPLC-MS 451.2 [M + 
H] + , 473.2 [M + Naf, 923.4 [2M + Naf; d H (500 MHz, CDC1 3 ) 1 .36-1 .49 (9H, s, 
C(C# 3 ) 3 ), 1.65-2.25 (3H, m, BocNCHC# 2 and OH), 2.85-3.68 (5H, m, 
FmocNC/fc, BocNCi/2 and FmocNCi?), 4.05-4.80 (5H, m, OCH 2 Cfl, OCH 2 , 
GflOH and BocNGH), 7.26-7.45 (4H, m, Fmoc aromatic CH), 7.53-7.64 (2H, m, 

20 Fmoc aromatic CH) and 7.73-7.80 (2H, m, Fmoc aromatic CH); 

Preparation of (3a5, 6aJt)-3-oxo-hexahydropyrrolol3^-61pyrrole-l,4- 
dicarboxylic acid 1-terf-butyl ester 4-(9H-fluoren-9-ylmethyl) ester (6) 

25 (3S, 3aS, 6a/?)-3-Hydroxvhexahydropyrrolo[3,2-*]pyrrole-l,4-dicarboxylic acid 
.1-fert-butyl ester 4-(9H-fluoren-9-ylmethyl) ester (81) (0.495 g, 1.10 mmol) was 
dissolved in anhydrous dichloromethane (18 ml) with stirring under argon. Dess- 
Martin periodinane (0.962 g, 2.27 mmol) was added and the mixture stirred for 4 
hours. The mixture was concentrated in vacuo and the residue purified by flash 

30 chromatography over silica, eluting with ethyl acetate : heptane mixtures to give 
(3a£, 6ai?)-3-oxo-hexahydropyrrolo[3,2-6]pyrrole-l,4-dicarboxyhc acid \-tert- 
butyl ester 4-(9H-fluoren-9-ylmethyl) ester (6) (0.480 g, 97%) as a white 
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crystalline solid. TLC (R f = 0.38, EtOAc : heptane 1 : 1), analytical HPLC single 
broad main peak, R t = 20.27-21.79 min., HPLC-MS 393.1 [M + 2H - Bu] + , 449.1 
[M + H] + , 471.1 [M + Naf, 919.2 [2M + Naf; Elemental analysis 
C 2 6H28N2O 5 .0.25EtOAc req.(fhd.) % C 68.96 (68.88), % H 6.43 (6.61), % N 5.95 

5 (5.95); HRMS CjeHzgNaOsNa req. 471.1896, fhd. 471.1903 (1.44ppm); 8 C (125 
MHz, CDCI3) 28.36 (C(CH 3 ) 3 ), 30.50, 30.93, 31.20 (BocNCHCH 2 ), 45.68 
(FmocNCH 2 ), 47.20 (FmocCH), 51.71, 52.22 (BocNCH 2 ), 57.58, 58.64 
(BocNCH), 63.03, 63.57 (FmocNCH), 67.70, 68.06 (FmocCH 2 ), 81.10 
(OC(CH 3 ) 3 ), 119.94, 124.99, 125.15, 125.29, 127.05, 127.55, 127.71, 127.85 

10 (Fmoc CH aromatics), 143.69, 143.92, 144.23 (Fmoc quaternary aromatics), 
153.99, 154.74, 155.04 (2xNC0 2 ), 206.33, 206.59 (CO). 



Following the general details from Scheme 6, the required bicycle building block 
(3aS,6a/?) 3-Oxo-hexahydro-pyrrolo[3,2-£>]pyrrole-l,4-dicarboxyUc acid l-tert- 
15 butyl ester 4-(9H-fluoren-9-ylmethyl) ester (6) was converted to building block- 
linker construct (27) as follows: 

A solution of sodium acetate trihydrate (42 mg, 0.31 1 mmol) in water (0.5 ml) 
was added to a solution of (3aS, 6a/?) 3-oxo-hexahydropyrrolo[3,2-fc]pyrrole- 

20 1,4-dicarboxylic acid 1-tert-butyl ester 4-(9#-fluoren-9-ylmethyl) ester (18.6 

mg, 0.0415 mmol) and 4-[[(hydrazmocarbonyl)aniino]methyl]cyclohexane 
carboxylic acid, trifluoroacetate (Murphy, A. M., et al, J. Am. Chem. Soc, 
114. 3156-3157, 1992) (68 mg, 0.208 mmol) in ethanol (2.0 ml). Remaining 
traces of sodium acetate were rinsed into the mixture using a further aliquot of 

25 ethanol (1 .5 ml) then the reaction heated at 75 °C in a sealed tube for 1 hour. 

The mixture was stood at ambient temperature for 14 hours then heated at 
75°C for 2.5 hours. The product was extracted into chloroform (60 ml) men 
washed with hydrochloric acid (0.1M, 2 x 30 ml), saturated aqueous sodium 
chloride solution (30 ml) then dried (Na 2 S0 4 ) and the solvent removed in 

30 vacuo to leave the product as a pale yellow oil (22.9 mg, 86%). Analytical 

HPLC has main UV peaks with Rt = 19.706 and 21.287mins and HPLC-MS 
(main UV peaks each with 646.3 [M+Hf). . 
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Following the general details from Scheme 6, the required building block-linker 
construct (27) was attached to the solid phase providing loaded building block- 
linker construct (28) as follows: 

5 

Building block-linker construct (27) (35.5nmoles mmoles), 2-( 1 H-benzotriazole- 
l-yl)-l,l,3,3-tetramethyluroniumhexafluoro phosphate (HBTU, 13.5mg, 
35.5pmoles mmoles), 1-hydroxybenzotriazole.hydrate and (HOBT, 5.5mg, 
35.5jjmoles mmoles) were dissolved in dimethylformamide (L5mL) and N- 
10 methylmorpholine (NMM, 7.8nL, 71^moles mmoles) added. After pre-activation 
for 5 minutes, free amine gears (10 x l,3|imole) were added and left overnight. 
The spent coupling solution was then added to free amine gears (6 x 1.3|imole) 
and left overnight Standard washing and analyses indicated quantitative loading. 

15 Following the general details from Scheme 6, the required loaded building block- 
linker construct (28) was elaborated on the solid phase as follows: 

Loaded construct (28) was elaborated to EXAMPLE 1 (3aR, 6a5)-J\T-[(15)-l-(4- 
Benzoyl-6-oxo-hexahydro-pyiTolo[3^^ 
20 te^butylbenzamide by standard Fmoc deprotection and sequential rounds of 
coupling and washing with the appropriate reagents as follows:- 



(i) Fmoc-Leu-OH (2 x 20eq, overnight and 4 hr), HBTU, HOBT, NMM 
activation in DMF 
25 (ii) Standard Fmoc deprotection . 

(iii) 4-ter/-butylbenzoic acid (1 x lOeq, overnight), HBTU, HOBT, NMM 
activation in DMF 

(iv) Treatment with 35%TFA in dichloromethane for 30mins, followed by 
washing with 2 x DMF, 1 x 2%NMM in DMF, 4 x DMF, 4 x 

30 acetonitrile. 

(v) Benzoic anhydride (20eq) and NMM (5eq) in DMF for 20hr. ' 
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The crude example was cleaved and analysed (see general techniques). HPLC Rt 
= 18.879-19.62rnins (>90%), HPLC-MS 504.3 [M + H] + , 1029.5 [2M + Naf. 

The solid phase experimental detailed for EXAMPLE 1 may be followed to 
5 couple with a vast range of aminoacids, carboxylic acids, sulphonyl chlorides etc 
to provide a vast range of analogues of general formula I. 

In certain combinations of groupings, the order of solid phase events is amended. 
For example, when preparing EXAMPLE 194, the U substituent contains an 
10 amine group that requires protection via the Boc group, thus the following order 
of events is utilised :- 

(vi) Fmoc-Leu-OH (2 x 20eq, overnight and 4 hr), HBTU, HOBT, NMM 
activation in DMF 

15 (vii) Treatment with 35%TFA in dichloromethane for 3<)mins, followed by 

washing with 2 x DMF, 1 x 2%NMM in DMF, 4 x DMF, 4 x 
acetonitrile. 

(viii) Benzoic anhydride (20eq) and NMM (5eq) in DMF for 20hr. 

(ix) Standard Fmoc deprotection 

20 (x) 4-(4-Carboxyphenyl)-piperazine-l-carboxyUc acid ferf-butyl ester 

sodium salt (1 x lOeq, overnight), HBTU, HOBT, NMM activation in 
DMF. 

(xi) Standard cleavage 

25 As a further variation, when preparing EXAMPLE 151, the following order of 
events is utilised :- 

(xii) Fmoc-Leu-OH (2 x 20eq, overnight and 4 hr), HBTU, HOBT, NMM 
activation in DMF 

30 (xiii) Standard Fmoc deprotection 

(xiv) 4-Dimemylaminobenzoic acid (1 x lOeq, overnight), HBTU, HOBT, 
NMM activation in DMF 
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(xv) Washing with 1 x DMF, 1 x 20% piperidine in DMF, 4 x DMF, 4 x 
acetonitrile. 

(xvi) Treatment with 35%TFA in dichloromethane for 30mins, followed by 
washing with 2 x DMF, 1 x 2%NMM in DMF, 4 x DMF, 4 x 

5 acetonitrile. 

(xvii) Fmoc-Leu-OH (20eq, overnight), HBTU, HOBT, NMM activation in 
DMF. 

(xviii) Standard Fmoc deprotection 

(xix) Acetic anhydride (50eq) and NMM (25eq) in DMF for lhr. 

10 (xx) Washing with 1 x DMF, 1 x 20% piperidine in DMF, 4 x DMF, 4 x 

acetonitrile. 

(xxi) Standard cleavage 

As a further variation, when preparing EXAMPLE 80, the following order of 
events is utilised :- 

(xxii) Fmoc-Leu-OH (2 x 20eq, overnight and 4 hr), HBTU, HOBT, NMM 
activation in DMF 

(xxiii) Treatment with 35%TFA in dichloromethane for 30mins, followed by 
washing with 2 x DMF, 1 x 2%NMM in DMF, 4 x DMF, 4 x 
acetonitrile. 

(xxiv) Pyridine-2-carboxylic acid (20eq) and NMM (5eq) in DMF for 20hr. 

(xxv) Washing with 2 x DMF, 1 x 2%NMM in DMF, 4 x DMF, 4 x 
acetonitrile. 

(xxvi) Oxidation with m-chloroperbenzoic acid (5eq) in DCM for 8hrs. 

(xxvii) Washing with 4 x DMF, 4 x acetonitrile. 

(xxviii) Standard Fmoc deprotection 

(xxix) 4-Dimethylaminobenzoic acid (1 x lOeq, overnight), HBTU, HOBT, 
NMM activation in DMF. 

(xxx) Washing with 1 x DMF, 1 x 20% piperidine in DMF, 4 x DMF, 4 x 
acetonitrile. 

(xxxi) Standard cleavage 
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The following examples (2 - 248) were prepared as detailed for EXAMPLE 1, 
coupling with the required reagents to provide the full length molecule (see i ~> v, 
or vi -> xi, or xii -» xxi above, or xxii -> xxxi above). For step (v), (viii) and (xix) 

5 where the anhydride is not readily available, an R 2 COOH (20eq) / HBTU (20eq) / 
HOBT (20eq) / NMM (40eq) mixture in DMF with overnight coupling may be 
used or an RNHCOC1 (20eq) / NMM (lOeq) mixture in DMF with overnight 
coupling may be used or an RNCO (20eq) mixture in DMF with overnight 
coupling may be used. Following final coupling where the R 2 or U groups 

10 contain a protonatable nitrogen (e.g. pyridyl or 4-dimethylaminobenzoyl), the 
solid phase intermediate is treated with 20% piperidine in DMF for lChnins 
followed by standard washing protocols prior to cleavage. 

EXAMPLE 2. (3aR, 6a5)-iV-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-£>] 
1 5 pyrrole-l-carbonyl)-3-memyl-butyl]-4-tbiophen-2-yl-benzamide 




HPLC Rt = 18.0-19.2 mins (> 90%), HPLC-MS 530.2 [M + H] + , 1081 .4 [2M + 
20 Naf. 

EXAMPLE 3. (3a/?, 6a 1 S)-4-te7-f-Butyl-isr-[(lS)-3-methyl-l-(6-oxo-4-phenylacetyl- 
hexahydro-pyrrolo[3,2-fc]pyn-ole-l-c^onyl)-butyl]-benzamide 
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HPLC Rt = 19.1-20.2 mins (> 90%), HPLC-MS 518.3 [M + H] + , 1057.6 [2M + 
Naf. . • 

5 

EXAMPLE 4. (3aR, 6a5)-4-ferr-Butyl-iV-{(15)-3-methyl-l-[6-oxo-4-(pyridine-2- 
caibonyl)-hexahydro-pyrrolo[3,2-£]py^^ 




10 

HPLC Rt = 17.2-18.1 mins (> 90%), HPLC-MS 505.3 [M + H] + , 1031.5 [2M + 
Naf. 

EXAMPLE 5. (3a/?, 6a5)-4-tert-Butyl-i^-{(lS)-3-methyl-l-[6-oxo-4-(pyridine-3- 
15 carbonyl)-hexahydro-pyrrolo^ 
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HPLC Rt = 15.2-16.4 mins (> 90%), HPLC-MS 505.3 [M + H] + , 1031 .5 [2M + 
Na] + . 

EXAMPLE 6. QaR, 6a5)-4-tert-iButyl-^{(15>3-methyl-l-[6-oxo-4-(pyridine-4- 
5 caAonyl)-hexahydr<>pyrrolo[3,2-&fr 




HPLC Rt = 15.3-16.4 mins (> 90%), HPLC-MS 505.3 [M + H] + , 523.3 [M + H + 
H 2 OJ + . 

10 

EXAMPLE 7. (3aR, 6aS)-Benzo[6]thiophene-2-caiboxylic acid [(15)-l-(4- 

benzoyl-6-oxo-hexahydn)-pynx)lo[3,2-Z>]pyrK)le-l-caAonyl)-3-m^ 

amide 



15 




HPLC Rt - 16.8-17.9 mins (> 90%), HPLC-MS 504.2 [M + H] + . 

EXAMPLE 8. (3a/?, 6aS)-Quinoline-2-carboxylic acid [(l.S>l-(4-benzoyl-6-oxo- 
20 hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl)-3-methyl-butyl]-amide 
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HPLC Rt = 17.0-17.8 mins (> 90%), HPLC-MS 499.1 [M + H] + . 

5 EXAMPLE 9. (3a/?, 6a5)-Benzofuran-2-carboxylic acid [(15)-l-(4-benzoyl-6- 
oxo-hexahydropyrrolo[3,2-6]pyrrole-l-c^^ 




10 HPLC Rt = 16.2-17.7 mins (> 90%), HPLC-MS 488.1 [M + H] + , 997.2 [2M + 
Naf. 

EXAMPLE 10. (3a/?, 6aS)-3-Methyl-beiizofuran-2-caiboxylic acid [(15)-l-(4- 
benzoyl-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-<^onyl)-3-memyl-butyl]- 
15 amide 
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HPLC Rt = 17.8-18,9 mins (> 85%), HPLC-MS 502.1 [M + H] + , 520.1 [M + H + 
H 2 0] + . 

EXAMPLE 11. (3aR, 6a5)-^-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-6] 
5 pyrrole-l-carbonyl)-butyl]-4-terf-butyl-benzamide 



HPLC Rt = 17.4-18.2 mins (> 90%), HPLC-MS 490.2 [M + H] + . 

10 

EXAMPLE 12. (3aR, 6aS)-Quinoxaline-2-carboxylic acid [(lS)-l-(4-benzoyl-6- 
oxo-hexahydro-p)rrolo[3,2-&]p>TTole-l^ 



15 

HPLC Rt = 15.6-16.7 mins (> 90%), HPLC-MS 500.2 [M + H] + . 

EXAMPLE 13. (3afl, 6aS)-Ar-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-fc] 
pyrrole- 1 -carbonyl)-3-methyl-butyl]-3-phenoxy-benzamide 
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-317- 




HPLC Rt = 18.5-19.7 mins (> 80%), HPLC-MS 540.1 [M + H] + . 

5 EXAMPLE 14. (3aR, d^-A^Kl^-l^Benzoyl-^xo-hexahydro-pyrrolotS^-d] 
pyrrole-l-carbonyl)-3-methyl-butyl]^dimethylamino-benzamide 




10 HPLC Rt = 12.16 mins (> 90%), HPLC-MS 491.2 [M + H] + , 509.2 [M + H + 
H 2 Of. 

EXAMPLE 15. (3aR, 6aS)-Benzo[£>ithiophene-2-carboxylicacid {(lS)-3-methyl- 
1 -[6-oxo^(pyridine-3-carbonyl)-hexahydro-pyrrolo[3^-Z?]pyrrole-l-carbonyl]- 
15 butyl} -amide 
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-318- 

HPLC Rt = 13.93 mins (> 95%), HPLC-MS 505.2 [M + H] + . 

EXAMPLE 16. (3a/?, 6aS)-Benzofuran-2-caiboxylic acid {( 15>3 -methyl- 1 -[6- 
oxo-4-(pyridme-3-carbonyl>hexahydro-py^^ 
5 amide 




HPLC Rt = 13.42 mins (> 85%), HPLC-MS 489.2 [M + H] + , 999.4 [2M + Naf. 

10 

EXAMPLE 17. (3aR, 6aS>3-Methyl-benzofuran-2-carboxylic acid {(15>3- 
methyl-l-[6-oxo-4-(pyridme-3-carbonyl)-hexahydro-pyiTolo[3^-fr]pyrrole-l- 
caibonyl]-butyl} -amide 



15- 




HPLC Rt = 14.58 mins (> 90%), HPLC-MS 503.2 [M + H] + . 

EXAMPLE 18. (3aR, 6aS)-Quinoline-2-carboxylic acid {(15)-3-methyl-l-[6-oxo- 
20 4-(pyri<ime-3-carbonyl)-hexahydro-pyirolo[3,2-6]pyn:ole-l-caroonyl]-butyl}- 
amide 
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-319- 




HPLC Rt = 14.00 mins (> 90%), HPLC-MS 500.2 [M + H] + . 

5 EXAMPLE 19. (3art, 6aS)-Quinoxaline-2-carboxylic acid {(lS)-3-methyl-l-[6- 
oxo-4-(pyridme-3-cari>onyl)-hexahydro-py^ 
amide 




10 

HPLC Rt = 12.77 mins (> 90%), HPLC-MS 501.2 [M + H] + . 

EXAMPLE 20. (3a/J, 6aS)-JV-{(15)-3-Methyl-l-[6-oxo-4-(pyridine-3-cart»onyl> 
hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-butyl} -3-phenoxy-benzamide 

15 




HPLC Rt = 16.06 mins (> 85%), HPLC-MS 541 .2 [M + H] + . 
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-320- 

EXAMPLE 21. (3a/?, 6aS)A-Dimeihylan^O'N-{{lS)-3-methylA-[6-oxo-^ 
(pyridine-3-carbonyl)-hexahydro-pynrolo[3,2-6]pyirole-l-caibonyl] 

benzamide 



5 




HPLC Rt = 8.70 mins (> 95%), HPLC-MS 255.6 [M + 2H + H 2 0] 2+ , 492.2 [M + 
H] + , 510.2 [M + H + H 2 0] + . 

10 EXAMPLE 22. (3a/?, 6a5)-J\r-[(15)-2-(4-Benzoyl-6-oxo-hexaliydro-pyrrolo[3,2-6 
] pyrrol-1 -yl>2-oxo-l -iMophen-2-ylmethyl-ethyl]-4-/ert-butyl-benzamide 




HPLC Rt = 18.0-19.0 mins (> 80%), HPLC-MS 544.2 [M + H] + . 

EXAMPLE 23. (3a/?, 6aS)-4-tert-Butyl-Ar-{(lS)-2-oxo-2-[6-oxo-4-(pyridine-3- 

carbonyl)-hexahydro-pym>lo[3,2^ 

benzamide 
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HPLC Rt = 15.626 mins (> 85%), HPLC-MS 545.2 [M + H] + . 

5 

EXAMPLE 24. (3aR, ea^^-tert-Butyl-Ar-ICl^-S-methyl-l-Ce-oxo^S- 

pheaoxy r benzoyl)-hexahydro-p>aTolo[3,2-fr]p>TTole-l-caibonyl]-bu1yl}- 

benzamide 



10 




HPLC Rt = 22.0-23.2 mins (> 75%), HPLC-MS 596.1 (M + H] + . 

EXAMPLE 25. (3aK, 6aS)-iV-{(15)-l-[4-(3-Bromo-benzoyl)-6-oxo-hexahydro- 
15 pyn^lo[3^-^]pyrrole-l-carbonyl]-3-methyl-butyl)-4-/er^bu1yl-benzamide 
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-322- 

HPLC Rt = 20.3-21.5 mins (> 80%), HPLC-MS 582.1 / 584.1 [M + H] + . 

EXAMPLE 26. (3a/?, 6aS)-4-tert-Butyl-iST-{(l5)-3-methyl-l-[6-oxo-4-(4-[l,2,4] 
5 triazol-l-yl-benzoyl>hexahydro-p>nrrolo[3^-£>]p>Trole-l-caibonyl]-butyl}- 
benz amide 




10 HPLC Rt = 17.4-18.7 mins (> 80%), HPLC-MS 571.1 [M +.H] + . 

EXAMPLE 27. (3a/?, 6a5)-4-tert-Butyl-JV-{(15)-3-methyl-l-[6-oxo-4-(2-phenyl- 

tbiazole-4-carbonyl)-hexah^ 

benzamide 




HPLC Rt = 21.4-22.7 mins (> 80%), HPLC-MS 587.1 [M + H] + . 

20 EXAMPLE 28. (3a/?, 6aS)-4-tert-Butyl-/V- {(15)-3-methyl-l-[6-oxo-4-(5-phenyl- 
miophene-2-ciaibonyl)-hexahydro-pyrrolo[3,2-/>]pyrrole-l-carbonyl]-butyl}- 

. benzamide 
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-323- 




HPLC Rt = 22.0-23.0 mins (> 70%), HPLC-MS 586.1 [M + H] + . 

5 

EXAMPLE 29. (3a/?, 6aS)-4-fer/-Butyl-AT-{(15)-l-[4-(2,3-diliydro- 
benzo[l,4]dioxine-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole-l 
carbonyi]-3-fnethyl-butyl} -benzamide 



10 




HPLC Rt = 20.1-21.3 mins (> 80%), HPLC-MS 562.1 [M + H] + . 

EXAMPLE 30. (3atf, 6aS)-4-ter/-Butyl-^-{(15)-l-[4-(2,3-dihydro- 
15 benzo[l,4]dioxme-6-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-£»]pyrrole-l 
carbonyl]-3-methyl-butyl} -benzamide 




WO 2004/007501 



PCT/GB2003/002957 



-324- 

HPLC Rt = 18.3-19.1 mins (> 85%), HPLC-MS 562.1 [M + H] + . 

EXAMPLE 31. (3aR, 6a5)-^-{(15)-l-[4-(Benzo[i>]thiophene-3-caibonyl)-6-oxo- 
5 hexahydro-pyrrolo[3,2-6]pyrrole-l'-carb^ 
benzamide 




1 0 HPLC Rt = 20.5-21 .8 mins (> 80%), HPLC-MS 560.2 [M + H] + . 

EXAMPLE 32. (3aK, 6a5)-JV-{(15)-l-[4-(Benzothiazole-6-carbonyl)-6-oxo- 

hexahydro-pynolo[3,2-&]pynole-l-carbony^^ 

benzamide 

15 




HPLC Rt = 17.9-18.9 mins (> 75%), HPLC-MS 561.2 [M + H] + . 

20 EXAMPLE 33. (3a/2, 6aS)-4-/e^Butyl-A^{(15)-3-methyl-l-[4-(naphthalene-l- 
carbonyl)-6-oxo-hexahydro-pyrrolo [3 ,2-6]pyrrole- 1 -caibonyl] -butyl } -benzamide 
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-325- 




HPLC Rt = 20.5-21.7 mins (> 80%), HPLC-MS 554.1 [M + H] + . 

5 EXAMPLE 34. (3aK, 6aS)-4-terf-Butyl-AT-{(15)-3-methyl-l-[4-(naphthalene-2- 
carbonyl)-6-oxo-hexahydro-pynx>lo[3,2-6]pyiT^^ 




10 HPLC Rt = 20.7-21.8 mins (> 75%), HPLC-MS 554.2 [M + H] + . 

EXAMPLE 35. (3afl, 6aS)-4-tert-Butyl-JV-{(15>3-methyl-l-[6-oxo-4-(5- 

tmophen-2-yl-pyridme-3-caibonyl)-hexahydro^ 

butyl} -benzamide 




WO 2004/007501 



PCT/GB2003/002957 



-326- 

HPLC Rt = 18.9-19.8 mins (> 70%), HPLC-MS 587.1 [M + Hf . 

EXAMPLE 36. (3a/?, 6aS)-JV : -{(lS)-l-[4-(2-Benzyl-ben2oyl)-6-oxo-hexahydro- 
pyrrolo[3 ,2-Z?]pyrrole- 1 -carbonyl] -3-methyl-butyl } -4-ter/-butyl-benzamide 




HPLC Rt = 21.8-22.9 mins (> 80%), HPLC-MS 594.1 [M + H] + . 

EXAMPLE 37. (3aS, 6ai?H(lS)-l-{4-[(2^-2-(4-I^ethylammo-ben2»ylamino)- 
4-methyl-pentanoyl]-3-oxo-hexahydro-pym>lo[3,2-£>]pyrrole-l -carbonyl) -3- 
meUiyl-butyl)-carbamic acid benzyl ester 




HPLC Rt = 17.15 mins (> 85%), HPLC-MS 634.3 [M + H] + . 

EXAMPLE 38. (3aS, 6ai?H2-{4-[(2^-2-(4-Dimethylanimo-benzoylaniino)-4- 
methyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3,2-£>]pyrrol- 1 -yl} -2-oxo-ethyl)- 
carbamic acid benzyl ester 
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-327- 




HPLC Rt = 13.79 mins (> 85%), HPLC-MS 578.3 [M + H] + . 

5 EXAMPLE 39. (3a/?, 6aS)-^-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-fe] 
pyrrole-l-c^onyl)-3-me&yl-butyl]-4-phenoxy-benzamide 




10 HPLC Rt = 17.5-1 8.2 mins (> 75%), HPLC-MS 540.2 [M + H] + . 

EXAMPLE 40. (3aK, 6a5)-iST-{(15)-l-[4-(2-Methanesulfonyl-benzoyl)-6-oxo- 
hexahydro-pyirolo[3,2-6]pyrrole-l-carbonyl]-3-memyl-butyl}-4-phenoxy- 

benzamide 

15 




HPLC Rt = 
H 2 0] + . 



16.9-17.9 mins (> 75%), HPLC-MS 618.2 [M + H] + , 636.2 [M + H + 
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-328- 

EXAMPLE 41. (3a/?, 6aS)-7^-{(15)-l-[4-(3-Methanesulfonyl-benzoyl)-6-oxo- 
hexahydro-pyn-olo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}-4-phenoxy- 

benzamide 

5 




HPLC Rt = 16.6-17.7 mins (> 70%), HPLC-MS 618.2 [M + H] + . 

EXAMPLE 42. (3a/?, 6a5)-4-Dime1bylamino-iV-{(15)-l-[4-(2-methanesxilfonyl- 
benzoyl)-6-oxo-hexahydro-pyn-olo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}- 

benzamide . 




15 

HPLC Rt = 13.10 mins (> 90%), HPLC-MS 569.3 [M + H] + , 1 159.4 [2M + Na] + . 



20 



EXAMPLE 43. (3a/?, 6aS)-4-Dimethylamino-/^-{(15)-l-[4-(3-methanesulfonyl- 
benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-/»]pyn:ole-l-carbonyl]-3-methyl-butyl}- 

benzamide 
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-329- 




HPLC Rt = 1 1.59 mins (> 95%), HPLC-MS 569.2 [M + H] + , 587.2 [M + H + 
H 2 0] + . 

5 

EXAMPLE 44. (3a/?, 6a5)-5-Phenyl-thiophene-2-caiboxylic acid [(15)-l-(4- 

benzoyl-6-oxo-hexahydro-pyirolo^ 

amide 



10 




HPLC Rt = 17.2-18.1 mins (> 75%), HPLC-MS 530.2 [M + H] + . 

EXAMPLE 45. (3a/?, 6a5>4-Dimemylammo-/NT-{(15)-3-methyl-l-[4-(2-mtro- 
15 benzoyl)-6-oxo-hexahydro-pyirolo[3,2-6]pyrrole-l-carbonyl]-butyI}-benzamide 
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-330- 

HPLC Rt = 12.47 mins (> 95%), HPLC-MS 536.2 [M + H] + , 554.2 [M + H + 
H 2 0] + . 

EXAMPLE 46. (3a/?, 6a5)-4-Dimethylamino-iV-{(15)-3-methyl-l-[4-(3-nitro- 
5 benzoyl)-6-oxo-hexahydro-pyrrolo[3^-ft]pyrrole-l -carbonyl]-butyl} -benzamide 




HPLC Rt = 13.17 mins (> 90%), HPLC-MS 536.2 [M + H] + , 554.2 [M + H + 
10 H 2 0] + . 

EXAMPLE 47. (3a/?, 6a5)-4-Dimemylamino-/ , /-{(lS)-3-methyl-l-[4-(4-nitro- 
benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyiTole-l -carbonyl]-butyl} -benzamide 



15 




HPLC Rt = 13.19 mins (> 95%), HPLC-MS 536.2 [M + H] + , 554.2 [M + H + 
H 2 6] + . 

20 EXAMPLE 48. (3aR, 6a5)-JV-{(15)-l-[4-(Adamantane-l-carbonyl)-6-oxo- 

hexahydro-pyirolo[3,2-/>]pyn-ole-l-carbonyl]-3-memyl-butyl}-4-dimemylamino- 
benzamide 
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-331- 




HPLC Rt = 16.4-17.1 mins (> 50%), HPLC-MS 549.3 [M + H] + . 

5 

EXAMPLE 49. (3a/?, 6aS)-4-Dimethylammo-i^ 
6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-^ 




10 

HPLC Rt = 1 1.05 mins (> 90%), HPLC-MS 507.2 [M + H] + , 525.2 [M + H + 
H 2 0] + . 

EXAMPLE 50. (3aR, 6a5)-iST-{(15)-l-[4-(4-Amino-benzoyl)-6-oxo-hexahydro- 
1 5 pyn*olo[3,2-fe]pytTole-l-c^bonyl]-3-memyl-butyl}-4-dimethylamm 
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-332- 

HPLC Rt - 9.33 mins (> 85%), HPLC-MS 506.2 [M + H] + , 524.2 [M + H + 
H 2 0] + . 

EXAMPLE 51. (3a/?, 6aS)-4-Dimethylamino-^-{(15)-l-[4-(5-methanesulfonyl- 

thiophene-2-carbonyl)-6-oxo-hexabydro^ 

methyl-butyl}-benzamide 




10 

HPLC Rt = 12.10 mins (> 95%), HPLC-MS 575.1 [M + H] + , 593.1 [M + H + 
H 2 Of. 

EXAMPLE 52. (3aR, 6a5)-4-Dimemylamino-i^-{(15)-3-methyl-l-[6-oxo-4- 
1 5 (qumolme-6-carbonyl)-b.exahydro-pyrrolo[3,2-fc]pyirole-l -carbonyl]-butyl}- 
benzamide 




20 HPLC Rt = 9.99 mins (> 85%), HPLC-MS 542.2 [M + H] + , 560.2 [M + H + 
H 2 Q] + . 
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10 



-333- 

EXAMPLE 53. (3a/?, 6a5>4-Dimethylamino-Ar-{(lS)-3-methyl-l-[4-(2-meth5d- 
benzoyl)-6-oxo-hexahydro-pyirolo[3,2-/0^ 



HPLC Rt = 13.08 mins (> 90%), HPLC-MS 505.2 [M + H] + , 523.2 [M + H + 
H 2 0] + . 

EXAMPLE 54. (3a/?, 6a5)-4-Dimethylamino-/V-{(15)-3-methyl-l-[4-(3-methyl- 
benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-catbonyl]-butyl}-benzamid^ 




HPLC Rt =13.12 mins (> 85%), HPLC-MS 505.2 [M + H] + , 523.2 [M + H + 
H 2 Of. 

EXAMPLE 55. (3aK, 6aS)-4-Dimethylamino-A^-{(lS)-3-methyl-l-[4-(4-methyl- 
beozoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide 
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-334- 




HPLC Rt = 13.65 mins (> 90%), HPLC-MS 505.2 [M + Hf, 523.2 [M + H + 
H 2 0] + . 

EXAMPLE 56. (3aK, 6a^-4-Dimethylanaino-iSr-{(15)-3-methyl-l-[6-oxo-4-(4- 

phenoxy-benzoyl)-hexahydro-pynx>lo[3^-fe]pyrrole-l-carbonyl]-butyl}- 

benzamide 



10 




HPLC Rt = 16.38 mins (> 80%), HPLC-MS 583.2 [M + H] + . 

EXAMPLE 57. (3a/?, 6a5)-4-Dimemylaniino-i\r-{(15)-l-[4-(4-fluoro-ben2oyl)-6- 
1 5 oxo-b.exahydro-pyrrolo[3,2-£>]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide 
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-335- 

HPLC Rt = 12.83 mins (> 90%), HPLC-MS 509.1 [M + H] + , 527.1 [M + H + 
H 2 0] + . 

EXAMPLE 58. (3aR, 6a5)-i\T-{(15)-l-[4-(3-Methanesulfonyl-benzoyl)-6-oxo- 
hexahydro-pynolo[3,2-fc]pyrro^^ 




10 HPLC Rt = 13.37 mins (> 95%), HPLC-MS 571 .1 [M + H] + . 

EXAMPLE 59. (3aK, 6a5)-3-Dimethylammo-AT-{(lS)-l-[4-(3-methanesulfonyl- 

benzoyl)-6-oxo-hexahydro-pynx>lo^ 

benzamide 




HPLC Rt = 10.29 mins (> 85%), HPLC-MS 569.1 [M + H] + , 587.2 [M + H + 
H 2 0] + . 

20 

EXAMPLE 60. (3a/?, 6a^-4-Diemylaniino-iV-{(15)-l-[4-(3-methanesulfonyl- 
benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyn:ole-l-carbonyl]-3-memyl-butyl}- 

benzamide 
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-336- 




o 



HPLC Rt = 1 1.13 mins (> 90%), HPLC-MS 597.2 [M + H] + , 615.2 [M + H + 
5 H 2 Of. 

EXAMPLE 61. (3a/?, 6a5)-4-Amino-7/-{(15)-l-[4-(3-methanesulfonyl-benzoyl)- 
6-oxo-hexahydro-pym>lo[3^-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide 




HPLC Rt = 9.69 mins (> 80%), HPLC-MS 541.1 [M + H] + . 

EXAMPLE 62. (3a/?, 6aSH-Dimemylamino-/V-{(16)-l-[4-(2-fluoro-benzoyl)-6- 
15 oxo-hexabydro-pyrrolo[3,2-6]pyirole-l-caft^ 
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-337- 

HPLC Rt = 9.18 mins (> 95%), HPLC-MS 509.2 [M + H] + , 527.2 [M + H + 
H 2 0] + . 

5 EXAMPLE 63. (3a/?, 6a5H-Dimethylamino-AT-{(15)-l-[4-(3-fluoro-benzoyl)-6 
oxo-hexahydro-pyrrolo[3,2-&]pyrrole-l-^ 




1 0 HPLC Rt - 1 0.59 mins (> 90%), HPLC-MS 509.2 [M + H] + , 527.2 [M + H + 
H z O] + . 

EXAMPLE 64. (3a/?, 6a5)-4-Dimemylamino-iV-{(15)-l-[4-(2-methoxy-benzoyl)- 
6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -benzamide 

15 




HPLC Rt = 1 1.20 mins (> 95%), HPLC-MS 521 .2 [M + H] + . 



20 EXAMPLE 65. (3a/?, 6a5)-4-Dimemylamino-/V-{(15)-l-[4-(3-methoxy-benzoyl)- 
6-oxo-hexahydro-pyirolo[3,2-£>]pyrrole-l-caibonyl]-3-memyl-butyl}-ben2amide 
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-338- 




HPLC Rt = 12.5 mins (> 90%), HPLC-MS 521.2 [M + H] + . 

5 EXAMPLE 66. (3art, 6aS)-4-Dime1hylammo-^ 
6-oxo-hexahydro-pyn:olo[3,2-&]pyrrole-l-c^ 




10 HPLC Rt = 13.33 mins (> 95%), HPLC-MS 521.1 [M + H] + . 

EXAMPLE 67. (3ai?, 6a^-4-Dimemylammo-i\T-{(l^ 

trifluoromemyl-benzoyl)4iexahydro-py^^ 

benzamide 
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-339- 

HPLC Rt = 10.98 mins (> 95%), HPLC-MS 559.2 [M + H] + , 577.2 [M + H + 
H 2 0] + . 

EXAMPLE 68. (3aR, 6a5)-4-Dimethylamino-JSr-{(15)-3-methyl-l-[6-oxo-4-(3- 
5 rtfluoromemyl-benzoyl)-hexahydro-py^ 
benzamide 




10 HPLC Rt = 12.1 1 mins (> 95%), HPLC-MS 559.2 [M +• H] + , 577.2 [M + H + 
H 2 0] + . 

EXAMPLE 69. (3aR, 6a5)-4-Dimethylamino-^-{(15)-3-methyl-l-[6-oxo-4-(4- 
trifluoromemyl-benzoyl)-hexahydro-pyiTolo[3,2-6]pyrrole-r-camonyl]-butyl} 
15 benzamide 




HPLC Rt = 9.76 mins (> 95%), HPLC-MS 559.2 [M + H] + , 577.2 [M + H + 
20 H 2 Of. 
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EXAMPLE 70. (3a/?, 6a5)-4-Dimethylanuno-iV-{(15)-3-methyl-l-[6-oxo-4-(3- 
trifluoromethoxy-benzoyl)-hexahydro-pyrrolo[3,2-i>]pyrrole-l -carbonyl]-butyl} - 
benzamide 




HPLC Rt - 10.42 mins (> 95%), HPLC-MS 575.2 [M + H] + , 593.2 [M + H + 
H 2 Of. 

EXAMPLE 71. (3a/?, 6aS)-4-Dimethylamino-iV'-{(15)-3-methyl-l-[6-oxo-4-(4- 
trifluorome&oxy-benzoyl)-hexahydro-pyn:olo[3^-fc]pyrrole-l-carbonyl]-butyl} 
benzamide 




HPLC Rt = 10.48 mins (> 95%), HPLC-MS 575.2 [M + H] + , 593.2 [M + H + 
H 2 0] + . 



EXAMPLE 72. (3aR, 6aSi)-/^-{(15)-l-[4-(2-Chloro-benzoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-/>]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimemylamino-benzamide 
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-341- 




HPLC Rt = 9.99 mins (> 95%), HPLC-MS 525.2 / 527.2 [M + Hf , 543.2 / 545.2 
[M + H + H 2 0] + . 

5 

EXAMPLE 73. (3art, 6aS)-i^-{(lS)-l-[4-(3-Chloro-baizoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-£]pyrrole-l -carbonyl]-3-methyl-butyl}-4-dimethylanuno-benzamide 




10 

HPLC Rt = 1 1.08 mins (> 95%), HPLC-MS 525.2 / 527.2 [M + H] + , 543.2 / 545.2 
[M + H + H 2 Of. 

EXAMPLE 74. (3afl, eaQ-AT-tCl^-l-^^Chloro-benzoylVe-oxo-hexahydro- 
1 5 pyrrolo[3,2-6]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino-benzamide 
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HPLC Rt = 1 1 .03 mins (> 95%), HPLC-MS 525.2 / 527.2 [M + H] + , 543.2 / 545.2 
[M + H + H 2 0] + . 

5 EXAMPLE 75. (3a/?, 6aS>-A/-{(15)-l-[4-(4-terf-Butyl-benzoyl>6-oxo-hexahydro- 
pyrrolo[3 ,2-&]pyrrole- 1 -carbonyl] -3 -methyl -butyl } -4-dimethylamino-benzamide 




10 HPLC Rt = 1 1 .5 1 mins (> 95%), HPLC-MS 547.3 [M + H] + . 

EXAMPLE 76. (3aS, 6a/?)-4-{4-[(25)-2-(4-Dimethylaimno-benzoylamino)-4- 
me&yl-pentanoyl]-3-oxo-hexahydro-pyn-olo[3,2-&]pyrrole-l-caibonyl}-ben2oic 
acid methyl ester 




HPLC Rt = 9.76 mins (> 95%), HPLC-MS 549.2 [M + H] + , 567.2 [M + H + 
H 2 Q] + . 
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EXAMPLE 77. (3aK, 6a5)-iV-{(15)-l-[4-(Benzo[l,3]dioxole-5-caibonyl)-6-oxo- 

hexahydro-pynx)lo[3,2-^]pyrrole-l-caibonyl]-3-methyl-butyl}-4-dm 

benzamide 



5 




HPLC Rt = 12.3 mins (> 90%), HPLC-MS 535.2 [M + H] + . 

EXAMPLE 78. (3a/?, 6a5)-4-Dimethylainino-iV"-[(15)-l-(4-diphenylacetyl-6-oxo- 
1 0 hexahydro-pytrolo[3,2-^]pyrrole-l -carbonyl)-3-methyl-butyl]-benzamide 




HPLC Rt = 14.0-15.1 mins (> 85%), HPLC-MS 581.2 [M + H] + . 

15 

EXAMPLE 79. (3afl, 6a5)-4-Dimethylamino-iV-{(15)-3-methyl-l-[6-oxo-4- 

(pyridme-2-c^onyl)-hexahydro-pyrrolo[3,2-6]pyaole-l-carbonyl]-butyl} 

benzamide 



20 
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HPLC Rt = 6.17 mins (> 95%), HPLC-MS 492.2 [M + H] + . 

EXAMPLE 80. (3afl, 6a^^Dimethylamino-AT-{15)-3-methyl-l-[6-oxo-4-(l- 
5 oxy-pyridine-2-caibonyl)-hexahydro-pyrro^^ 
benzamide 




10 HPLC Rt = 5.82 mins (> 75%), HPLC-MS 508.2 [M + H] + . 

Oxidation of the intermediate was performed as detailed in the general soild phase 
methods prior to compound release from the solid phase. 

15 EXAMPLE 81. (3a/?, 6a^-4-Dimemylamino-JV-{(15)-3-methyl-l-[6-oxo-4-(l- 
oxy-pyridme-3-carbonyl)-hexahydrd-pyrrolo[3,2-6]pyrrole- 1 -carbonyl]-butyl} - 
benzamide 




20 

HPLC Rt - 4.7 mins (> 95%), HPLC-MS 508.2 [M + H] + , 526.2 [M + H + H 2 Q] + . 
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Oxidation of the intermediate was performed as detailed in the general soild phase 
methods prior to compound release from the solid phase. 

EXAMPLE 82. (3a/?, 6a5)-4-Dimemylamino-JV-{(15)-3-methyl-l-[6-oxo-4- 
5 (pyridme-4-carbonyl)-hexahydro-pyrrolo[3^-6]pyrrole- 1 -carbonyl]-butyl} - 
benzamide 




10 HPLC Rt = 4.5 mins (> 95%), HPLC-MS 492.2 [M + Hj + , 510.2 [M + H + H 2 Of. 

EXAMPLE 83. (3a/?, 6a5)-4-Dimemylamino-JV-{(15)-3-methyl-l-[6-oxo-4-(l- 
oxy-pyridme-4-carbonyl)-hexahydro-pyrrolo[3,2-6]pyirole-l-carbonyl]-bu 

benzamide 

15 




HPLC Rt = 4.9 mins (> 95%), HPLC-MS 508.2 [M + H] + , 526.2 [M + H + H 2 Q] + . 



20 Oxidation of the intermediate was performed as detailed in the general soild phase 
methods prior to compound release from the solid phase. 
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EXAMPLE 84. (3a/?, 6aS)-l-(4-Trifluoromethy^ 
carboxylic acid [(l,S)-l-(4-benzoyl-6H>xo-hexa 
caibonyl)-3-methyl-butyl]-amide 



5 




HPLC Rt = 16.49 mins (> 95%), HPLC-MS 601.2 [M + H] + . 

EXAMPLE 85. (3a/?, 6aS)-i^[(lS)-l-(4-Benzoy^ 
1 0 pyrrole- 1 -carbonyl)-3-methyl-butyl]-4-moipholin^yl-benzainide 




EXAMPLE 86. (3a/?, 6aS)-Quinoline-6-carboxylic acid [(15)-l-(4-benzoyl-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyn:ole-l-carbonyl)-3-methyl-butyl]-ainide 
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HPLC Rt = 1 1 .73 mins (> 95%), HPLC-MS 499.2 [M + H] + . 

5 EXAMPLE 87. (3a/?, 6a5)-l^,3,4-Tetrahydro-q\jinoline-6-cari)Oxylic acid [(15) 
l-(4-benzoyl-6-oxo-hexahydro-pyrrolo[3,2-^^ 
butyl]-amide 




10 

HPLC Rt = 9.06 mins (> 95%), HPLC-MS 503.2 [M + H] + , 521.2 [M + H + 
H 2 Of. 

EXAMPLE 88. (3a#, 6aS)-l^f-Indole-6-carboxylic acid [(lS)-l-(4-benzoyl-6- 
15 oxo-hexahydro-pyirolo[3^-6]pyn-ole-l-caibonyl)-3-methyl-butyl]-amide 




HPLC Rt = 10.13 mins (> 85%), HPLC-MS 487.1 [M + H] + . 
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EXAMPLE 89. (3aR, 6aS>l#-Indole-5-carboxylic acid [(lS)-l-(4-bmzoyl-6- 
oxo-hexahydro-pyirolotS^-fclpyiTole-l-caibonylVS-methyl-butyll-ainide 



5 




HPLC Rt = 9.58 mins (> 85%), HPLC-MS 487.2 [M + H] + . 

EXAMPLE 90. (3ai?, 6a5)-Benzotbiazole-6-carboxylic acid [(lS)-l-(4-benzoyl-6- 
10 oxo-hexahydro-pyirolo[3,2-63pyrrole-^ 




HPLC Rt = 14.15 mins (> 95%), HPLC-MS 505.1 [M + H] + . 

15 

EXAMPLE 91. (3a#, 6aS)-i^-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-6] 
pyrrole- 1 -carbonyl)-3-methyl-butyl]-4-pyrazol- 1 -yl-benzamide 
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HPLC Rt = 10.25 mins (> 95%), HPLC-MS 514.2 [M + H] + . 

EXAMPLE 92. (3a/?, 6a5)-3-Aminomethyl-iV-[(l5)-l-(4-benzoyl-6-oxo- 
5 hexahydro-pyiTolo[3,2-fc]pyrrole-l-carbon^ 



HPLC Rt = 7.42 mins (> 95%), HPLC-MS 477.2 [M + H] + , 495.2 [M + H + 
10 H 2 0] + , 975.3 [2M + Na] + . 

EXAMPLE 93. (3aK, 6aS)-4-Ammomethyl-W-[(^ 
hexahydro-pyrrolo[3,2-£]pym>le-l-c^ 



HPLC Rt = 6.86 mins (> 95%), HPLC-MS 477.2 [M + H] + , 495.2 [M + H + 
H 2 0] + , 975.3 [2M + Na] + . 

20 EXAMPLE 94. (3a#, 6aS)-4-Dimethylamino-7V- {(15)-3-methyl-l -[4-(6- 
morpholm-4-yl-pyridine-3-c^bonyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyr^ 
carbonyl]-bu1yl } -benzamide 
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HPLC Rt = 4.4 mins (> 90%), HPLC-MS 577.2 [M + H] + . 

5 EXAMPLE 95. (3a/?, 6aS)-4-Dimefliylamino-7/-{(15)-3-mettiyl-l-[6-oxo-4- 
(tMophrae-2-caibonyl)-hexahydro-pynolo[3,2-6]pyrrole- 1 -carbonyl]-butyI} - 
benzamide 




HPLC Rt = 7.7 mins (> 90%), HPLC-MS 497. 1 [M + H] + . 

EXAMPLE 96. (3a/?, 6a5)-4-Dimethylamino-iV-{(15)-l-[4-(furan-2-carbonyl)-6- 
oxo-hexahydro-pyirolo[3,2-fc]pyrrole-l-caroon^ 
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HPLC Rt = 7.3 mins (> 90%), HPLC-MS 481.2 [M + H] + , 499.2 [M + H + H 2 0] + , 
983.3 [2M + Na] + . 

EXAMPLE 97. (3a/?, 6a5H-Dimethylamino-JV^{(15)-l-[4-(fui^-3-carbonyl)-6- 
oxo-hexahydro-pyrrolo[3,2-&]pyirole-l-ca^ 




HPLC Rt = 7.30 mins (> 90%), HPLC-MS 481.2 [M + H] + , 499.2 [M + H + 
H 2 0] + , 983.3 [2M + Na] + . 

EXAMPLE 98. (3a/?, 6aS)-4-Dimethylammo-/S^ 

caibonyl)-6-oxo-hexahydro-pyrrolo[3,2^ 

benzamide 




HPLC Rt = 9.0 mins (> 80%), HPLC-MS 530.2 [M + H] + . 

EXAMPLE 99. (3a/?, 6a^-4-Dimethylamino-/V-{(lS)-l-[4-(lH-indole-6- 

carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-/>]pytrole-l-carbonyl]-3-memyl-butyl} 

benzamide 
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HPLC Rt = 7.8 mins (> 80%), HPLC-MS 530.2 [M + H] + . 

5 

EXAMPLE 100. (3a/?, 6aS)-tf-{(lS)-l-[4-(Benzo[&]tMoph 

hexahydro-pym>lo[3,2-/0pyrrole-l-ca^ 

benzamide 



10 




HPLC Rt = 12.85 mins (> 95%), HPLC-MS 547.2 [M + H] + . 

EXAMPLE 101. (3a/?, 6aS)-iV^{(l^-l-[4-(Benzofuraii-2-carbonyl>6-oxo- 
1 5 hexahydro-pynx>lo[3,2-&]pyrrole- 1 -caibonyl]-3-methyl-butyl} -4-dimetbylamino- 
benzamide 
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HPLC Rt = 1 1.9 mins (> 95%), HPLC-MS 531.2 [M + H] + . 

EXAMPLE 102. (3a/?, 6aS)-^-{(15)-l-[4-(Benzo[l,2,5]oxadiazole-5-caibonyl)-6 
5 oxo-hexahydro-pynolo[3^-fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4- 
dimethylamino-benzamide 




10 • HPLC Rt = 7.06 mins (> 90%), HPLC-MS 533.2 [M + H] + , 551.2 [M + H + 
H z O] + . 

EXAMPLE 103. (3a/?, 6a5)-isr-{(15)-l-[4-(Benzo[fc]thiophene-3-cart>onyl)-6-oxo- 
hexahydro-pynx>lo[3,2-/>]pym>le-l-ca^^ 
15 benzamide 




HPLC Rt = 1 1.8 mins (> 95%), HPLC-MS 547.2 [M + H] + . 

20 

EXAMPLE 104. (3a/?, 6aS)-/V-[(15)-l-(4-Cyclohexanecarbonyl-6-oxo-hexahydro- 
pyirolo[3,2-/>]pynx>le-l-carbonyl)-3-memyl-butyl]-4-dimemylamm 
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HPLC Rt = 12.9-13.9 mins (> 90%), HPLC-MS 497.2 [M + H] + , 515.2 [M + H + 
5 H 2 Of. 

EXAMPLE 105. (3afl, 6aS)-4-Dimethylammo-AH(1^3-me^ 
peotanoyl)-6-oxo-hexahy(ko-pyrro^ 



10 




HPLC Rt = 13.08 mins (> 90%), HPLC-MS 485.2 [M + H] + , 503.2 [M + H + 
H 2 Of, 991.4 [2M + Na] + , 

15 EXAMPLE 106. (3aS, 6a/?)-4- {4-[(2^-2-(4-Dimethylaiimio-benzoylamino)-4- 
methyl-pentanoyl]-3-oxo-hexahydro-pyn-olo[3,2-*]pyn-ol-l-yl}-4-oxo-butyric 

acid 
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HPLC Rt = 4.35 mins (> 90%), HPLC-MS 487.2 [M + H] + . 

EXAMPLE 107. (3aS, 6a«>5-{4-[(25)-2-(4-Dimethylainiiio-ben2oylainino)-4- 
5 methyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3^-fe]pyirol-l-yl}-5-oxo-pentanoic 

acid 




10 HPLC Rt = 4.99 mins (> 90%), HPLC-MS 501 .2 [M + H] + . 

EXAMPLE 108. (3a/?, 6a5)-i\T-{(l^-l-[4-(3-Ainino-propionyl)-6-oxo-hexahydro- 
pyrrolo[3,2-fe]pyirole- 1 -carbonyfl 



15 




HPLC Rt = 3.9 mins (> 90%), HPLC-MS 458.2 [M + H] + , 915.4 [2M + H] + . 

EXAMPLE 109. (3aS, 6a^)-((li?)-l-{4-[(25)-2-(4-Dimemylamino- 
20 ben2oylammo)-4-memyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l- 
carbonyl}-3-methyl-butyl)-carbamic acid benzyl ester 
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HPLC Rt = 13.0-14.2 mins (> 90%), HPLC-MS 634.3 [M + H] + . 

5 EXAMPLE 1 1 0. (3aft, 6aS)-N-[(lS)-\ -(4-Acetyl-6-oxo-hexahydro-pyrrolo[3,2-fc] 
pyrrole- 1 -carbonyl)-3-methyl-butyl]-4-dimethyIainino-berizamide 




10 HPLC Rt - 4.58 mins (> 90%), HPLC-MS 429.2 [M + H] + , 451.2 [M + Na] + . 

EXAMPLE 111. (3aR, 6aS)-4-Dimethylarnino-Ar-{(15)-l-[4-(3,5-dimethyl- 

benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-3-methyl-bu^ 

benzamide 

15 
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HPLC Rt =15.53 mins (> 90%), HPLC-MS 5 19.3 [M + H] + . 

EXAMPLE 112. (3a/?, 6aS)-iST-{(15)-l-[4-(3,5-Dimethoxy-benzoyl)-6-oxo- 
hexahydro pyrrolo[3,2-£>]pyiTole- 1 -caibonyl]-3-methyl-butyl} -4-dimethylamino- 
5 benzamide 




HPLC Rt = 14.43 mins (> 90%), HPLC-MS 551.2 [M + H] + . 

10 

EXAMPLE 113. (3a/?, 6a5}-4-Dimemylamino-JV-{(15)-l-[4-(3-fluoro-4-methyl- 
benzoyl)-6-oxo-hexahydro-pynrolo[3,2-6]pyrrole-l-carbonyl]-3-memyl-butyl}- 

benzamide 



15 




HPLC Rt = 15.04 mins (> 95%), HPLC-MS 523.2 [M + H] + , 541 .2 [M + H + 
H 2 Q] + . 



20 EXAMPLE 1 14. (3a/?, 6a^-4-Dimemylamino-/V-{(lS)-l-[4-(3,4-dimethyl- 

benzoyl)-6-oxo-hexahydro-pyirolo[3,2-6]pyrrole-l-carbonyl]-3-methyl-butyl}- 

benzamide 
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HPLC Rt = 15.70 mins (> 90%), HPLC-MS 519.3 [M + H] + . 

5 

EXAMPLE 115. (3a/?, 6aS)-4-Dimethylamino-JV-{(lS)-l-[4-(4-fluoro-3-methyi- 

benzoyl)-6-oxo-hexahydro-pyirolo[3^ 

benzamide 



10 




HPLC Rt = 15.00 mins (> 90%), HPLC-MS 523.2 [M + H] + , 541.2 [M + H + 
H 2 0] + . 

15 EXAMPLE 116. (3aK, 6aS)-i\T-{(15)-l-[4-(3,4-Difluoro-benzoyl)-6-oxo- 
hexahydro-pym)lo[3,2-Z>]pyrrole-l-^ 
benzamide 
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HPLC Rt = 14.47 mins (> 90%), HPLC-MS 527.2 [M + Hf , 545.2 [M + H + 
H 2 Of. 

EXAMPLE 117. (3aK, 6a5)-iV-[(lS)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pynx>le-l-cart)onyl)-3-memyl-buryl]-4-(^^ 




HPLC Rt = 1 1 .64 mins (> 95%), HPLC-MS 507.2 [M + H] + , 525.2 [M + H + 
H 2 0] + . 

Oxidation of the intermediate was performed as detailed in the general soild phase 
methods prior to compound release from the solid phase. 

EXAMPLE 118. (3a/?, 6a5)-3-Aniinomethyl-i^-[(15)-3-methyl-l-(6-oxo-4- 
phenylacetyl-hexahydro-pyrrolo[3,2-^ 




HPLC Rt = 12.06 mins (> 90%), HPLC-MS 491.2 [M + H] + , 509.2 [M + H + 
H 2 Q] + , 981.4 [2M + H] + . 
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EXAMPLE 119. (3a/?, 6a5)-AT-[(15)-l-(4-Benzenesvafonyl-6-oxo-hexahydro- 
pynolo[3,2-b]pyirole-l-catbonyl)-3-methyl-butyl]-4-fcrt-butyl-benzainide 




HPLC Rt = 21 .0-22.4 mins (> 75%), HPLC-MS 540. 1 [M + H] + . 

EXAMPLES 119-123 were prepared following the general methods detailed for 
EXAMPLE 1, but using an alternative building block (3a/2, 6aS)-4- 
10 benzenesulfonyl-6-oxo-hexahydropyrrolo [3,2-&]pyrrole-l-carboxylic acid 9H- 
fluoren-9-ylmethyl ester (84) prepared following Scheme 21. 




R = S02Ph(83) 



15 Scheme 21. (a) 4N HC1 in 1,4-dioxane, RT, 30mins, RT. (b) PhS0 2 Cl, Et 3 N, DCM. (c) Dess- 
Martin periodinane, DCM. 

Preparation of (3aR, 65", 6a5)-6-hydroxyhexahydropyrrolo[3,2-£]pyrrole-l- 
carboxylic acid 9H-fluoren-9-ylmethyl ester hydrochloride (82) 

20 

A solution of HC1 in 1,4-dioxane (4.0M, 2.0 ml, 8 mmol) was added to (35, 3aS, 
6a/?)-3-hydroxyhexahydropyirolo[3,2-6]pyrrole-l,4-dicarboxylic acid 1 -/erf-butyl 
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ester 4-(9H-fluoren-9-ylmethyl) ester (81) (65 mg, 0.14 mmol). The mixture was 
stirred in a sealed system for 50 minutes then the solvents were removed in vacuo 
to leave a residue which was azeotroped with diethyl ether (3x 10 ml) to obtain 
(3a/?, 6S t 6a^-6-hydroxyhexahydropynolo[3,2-2>]^ acid 9H- 

5 fluoren-9-ylmethyl ester hydrochloride (82) as a white solid which was used 
without further purification (see below). HPLC-MS 351.1 [M + H] + , 373.1 [M + 
Na] + , 723.2 [2M + Naf; HRMS C2iH23N 2 0 3 Na req. 351.1708, fiid. 351.1712 
(0.95ppm). 

10 Preparation of (3ai?, 65, 6a*S)^-benzenesiilfonyl^hydroxyhexahydropyiTolo 
[3,2-A]pyrrole-l-carboxylic acid 9H-fluoren-9-ylmethyl ester (83) 

Dichloromethane (1.5 ml), benzenesulfonyl chloride (20 pi, 0.16 mmol) then 
triethylamine (44 pi, 0.32 mmol) were added consecutively whilst stirring to (3a/?, 

15 6S 9 6ajS)-6-hydrox3^exahydropyrrolo[3,2-fc]pyrrole-l-caiboxylic acid 9H-fluoren- 
9-ylmethyl ester hydrochloride (82) (prepared as above, 0.14 mmol) under an 
atmosphere of argon. The mixture was stirred for 1 hour then the product 
extracted into ethyl acetate (40 ml), washed with aqueous saturated sodium 
hydrogen carbonate (40 ml), pH 3 hydrochloric acid (40 ml) and brine (40 ml) 

20 then dried (Na2SC>4), and the solvents removed in vacuo. The residue was purified 
by flash chromatography oyer silica eluting with ethyl acetate : heptane mixtures 
0 : 100 to 30 : 70 to give (3a/?, 6S, 6aS)-4-benzenesulfonyl-6- 
hydroxyhexahydropyrrolo[3,2-6]pyrrole-l-carboxylic acid 9H-fluoren-9-ylmethyl 
ester (83) as a white solid (60 mg, 86%). TLC (Single spot, R f = 0.40, EtOAc : 

25 heptane 1 : 1), analytical HPLC single main peak R t = 20.112 min; HPLC-MS 
491.0 [M + H] + , 513.0 [M + Na] + ; Elemental analysis C27H26N2O5S req.(fod.) % 
C 66.10 (66.02), % H 5.34 (5.36), % N 5.71 (5.61); HRMS C27H 2 6N20 5 SNa req. 
513.1460, fiid. 513.1489 (5.56ppm). 

30 Preparation of (3aft, 6aS)-4-benzenesulfonyl-6-oxo-hexahydropyrroloI3^- 
ft]pyrrole-l-carboxylic acid 9H-fluoren-9-ylmethyl ester (84) 
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D ess-Martin periodinane (95 mg, 0.22 mmol) was added in portions to a stirred 
solution of (3a/?, 65, 6a5)-4-benzenesiilfonyl-6-hydrox>4iexahydropyrrolo[3,2- 
/>]pyirole-l-carboxylic acid 9H-fluoren-9-yl methyl ester (83) (55 mg, 0.1 1 mmol) 
in dichloromethane (1.5 ml) under an atmosphere of argon over 2 minutes. The 
5 mixture was stirred for 3.25 hours then the solvents removed in vacuo to obtain a 
residue which was purified by flash chromatography over silica eluting with ethyl 
acetate : heptane mixtures 0 : 100 to 25 : 75 to give (3a/?, 6aS>4-benzenesulfonyl- 
6-oxo-hexahydropyrrolo[3^-£>]pyrrole-l-carboxylic acid 9H-fluoren-9-ylmethyl 
ester (84) as a white solid (44 mg, 82%). TLC (Single spot, /?/ = 0.55, EtOAc : 

10 heptane 65 : 35), analytical HPLC broad peak R, = 20.0-21.5 min; HPLC-MS 
single broad main UV peak, 489.0 [M + H] + , 51 1.0 [M + Naf, 529.0 [M + H 2 0 + 
Naf, 999.0 [2M + Na] + ; C 27 H 2 4N 2 O 5 S.0.4CDCl3 req.(md.) % C 61.36 (61.09), % 
H 4.51 (4:76), % N 5,22 (4.79); HRMS C^H^OsSNa req. 511.1304, md. 
511.1615 (2.16ppm); d H (500 MHz, CDC1 3 ) mixture of rotamers 2.10-2.28 (2H, 

15 m, PhS0 2 NCHCtf 2 ), 3.40-3.60 (2H, m, FmocNC/^), 3.62-3.84 (2H, m, 
PhS0 2 NC# 2 ), 4.16-4.46 (4H, m, FmocNC/f, Fmoc-C# and Fmoc-C/fc), 4.48- 
4.61 (1H, m, PhSC^NCfO, 7.32-7.90 (13H, m, aromatic); dc (125 MHz, CDC1 3 ) 
31.72, 31.86 (PhS0 2 NCHCH 2 ), 45.41 (FmocNCH 2 ), 47.15 (Fmoc-£H), 52.62 
(PhS0 2 NCH 2 ), 60.17 (PhS0 2 NCH), 63.30, 63.52 (FmocNCH), 67.79, 68.12 

20 (Fmoc-CH 2 ), 119.97, 120.09, 124.94, 127.07, 127.53, 127.74, 127.91, 129.65, 
133.75 (aromatic CH), 141.29, 143.40, 143.58, 143.81, 144.12 (quaternary 
aromatic), 154.93 (N^O), 203.85, 204.07 (C=0). 

Following the general details from Scheme 6, the required bicycle building block 
25 (3a/J, 6aS)-4-benzenesulfonyl-6-oxo-hexahydropy^^ 

acid 9H-fluoren-9-ylmethyl ester (84) was converted to building block-linker 
construct (27) (where Pg2 is phenylsulphonyl) as follows: 

A solution of sodium acetate trihydrate (30 mg, 0.221 mmol) in water (0.3 ml) 
30 was added to a solution of (3 a/?, 6aS)-4-benzenesulfonyl-6-oxo- 

hexahydropyrrolo [3,2-&]pyrrole-l-carboxylic acid 9H-fluoren-9-ylmethyl 
ester (84) (36 mg, 0.074mmol) and 4- 
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[[(hydrazinocaibonyl)ainino]methyl]cyclohexane caiboxylic acid, 
trifluoroacetate (Murphy, A. M., et al, J. Am. Chem. Soc, 114, 3156-3157, 
1992) (49 mg, 0.148 tnmol) in ethanol (2.1 ml). The reaction heated at 75 °C 
in a sealed tube for 4.5 hour. The product was extracted into chloroform (50 
5 ml) then washed with hydrochloric acid (0.1M, 2 x 25 ml), saturated aqueous 

sodium chloride solution (30 ml) men dried (Na 2 S0 4 ) and the solvent removed 
in vacuo to leave the product as a white solid (46 mg, 91%). Analytical HPLC 
has main UV peaks with Rt = 19.624 and 21.252mins and HPLC-MS (main 
UV peaks each with 686.3 [M+H]*). 

10 

Following the general details from Scheme 6, the required building block-linker 
construct (27) was attached to the solid phase providing loaded building block- 
linker construct (28) following standard loading protocols and indicated 
15 quantitative loading. 

EXAMPLES 120 to 123 were prepared as detailed for EXAMPLE 119, 
substituting the appropriate carboxylic acids as required; 

20 EXAMPLE 120. (3a#, 6aS)-i^-[(15)-l-(4-Benzenesulfonyl-6-oxo- 

hexahydropyrrolo [3,2-i>]pyrrole-l -carbonyl)-3-methyl-butyl]-4-thiophen-2-yl- 
benzamide 




25 

HPLC Rt = 20.3-21.7 mins (>75 %), HPLC-MS 566.1 [M + H] + . 



WO 2004/007501 



PCT/GB2003/002957 



-364- 

EXAMPLE 121. (3afl, 6a5)-Benzofuran-2-carboxylic acid [(15)-l-(4-benzene 

sulfonyl-6-oxo-hexahydro-p>0Tolo^ 

amide 



5 




HPLC Rt - 18.3-19.9 mins (> 95%), HPLC-MS 524.1 [M + H] + , 546.2 [M + 
Na] + . 

10 EXAMPLE 122. (3aK, 6a5)-JST-[(lS)-l-(4-Benzenesulfonyl-6-oxo- 

hexahydropyrrolo [3,2-£>]pyrrole-l-caAonyl)-3-methyi-butyl]-4-morpholin-4-yl- 
benzamide 




15 

HPLC Rt = 16.4-17.8 mins (> 90%), HPLC-MS 569.1 [M + H] + , 587.1 [M + H + 
H 2 Of. 



20 



EXAMPLE 123. (3aR, 6a5)-3-Aminomethyl-iS^-[(15)-l-(4-benzenesidfonyl-6-oxo- 
hexahydro-pyn-olo[3,2-6]pyrrole-l-carbonyl)-3-memyl-butyl]-benzamide 



WO 2004/007501 



-365- 



PCT/GB2003/002957 




HPLC Rt = 13.0-14.1 mins (> 90%), HPLC-MS 513.1 [M + H] + , 531.1 [M + H + 
H 2 0] + . 

5 

The following examples were prepared as detailed for EXAMPLE 1, substituting 
the appropriate carboxylic acids as required; 

10 EXAMPLE 124. (3a/?, 6aS)-4-Dimethylamino-iV-{(15)-3-methyl-l-[6-oxo-4- 
(3,3,3-trifluoro-propionyl)-hexahy(lro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-b^ 
benzamide 




15 

HPLC Rt = 10.46 mins (> 95%), HPLC-MS 497.2 [M + Hf, 515.2 [M + H + 
H 2 Q] + . 



20 



EXAMPLE 125. (3a/?, 6aS)-iV-{(15)-l-[4-(2,2-Difluoro-acetyl)-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimemylamino-benzamide 
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HPLC Rt = 9.31 mins (> 60%), HPLC-MS 465.1 [M + H] + , 483.1 [M + H + 
H 2 0] + . 

5 

EXAMPLE 126. (3aK, 6a5)-4-Dimethylamino-JV'-[(15)-3-methyl-l-(6-oxo-4- 
propionyl-hexahydro-pyrrolo[3,2-fc]pyiTole-l-carbonyl)-butyl]-benzainid^ 




10 

HPLC Rt - 9.90 mins (> 95%), HPLC-MS 443.2 [M + H] + , 461 .2 [M + H + 
H 2 0f, 907.3 [2M + Na] + . 

EXAMPLE 127. (3aR, 6aS)-i^-[(15)-l-(4-Bu1yryl-6-oxo-hexaliydro-pyirolo[3> 
15 b] pyirole-l-caibonyl)-3-memyl-butyl]-4-dimethylammo-benzamide 
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HPLC Rt = 10.95 mins (> 90%), HPLC-MS 457.2 [M + Hf, 475.2 [M + H + 
H 2 Of, 935.3 [2M + Na] + . 

EXAMPLE 128. (3aR, 6a5)-4-Dimethylainino-iSr-[(15)-3-methyl-l-(6-oxo-4- 
pentanoyl-hexahydro-pyrrolo[3,2-6]pyrrole- 1 -carbonyl)-butyl]-benzamide 




HPLC Rt = 12.0-13.1 mins (> 90%), HPLC-MS 471.2 [M + H] + , 489.2 [M + H + 
H 2 0] + , 963.3 [2M + Na] + . 

EXAMPLE 129. (3a#, 6a5)-4-Dime%lamino-i\T-[(15)-l-(4-isobutyryl-6-oxo- 
hexahydro-pyrrolo[3,2-&]pyirole-l-caito^ 




HPLC Rt = 10.55 mins (> 90%), HPLC-MS 457.2 [M + H] + , 475.2 [M + H + 
H 2 Of, 935.4 [2M + Na] + . 

EXAMPLE 130. (3a#, 6a5)-4-Dimemylaniino-Ar-{(l 1 S)-3-methyl-l-[4-(3-methyl- 
butyryl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole-l -carbonyl]-butyl} -benzamide 
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HPLC Rt - 1 1 .81 mins (> 90%), HPLC-MS 471 .2 [M + H] + , 489.2 [M + H + 
5 ' H 2 Of, 963.4 [2M + Na] + . 

EXAMPLE 131. (3aK, 6a5)-iST-[(15)-l-(4-Cyclopropaiiecarbonyl-6-oxo- 

hexahydro-pyrrolo[3,2-fc]p>rrole-^ 

benzamide 

10 




HPLC Rt = 10.10 mins (> 90%), HPLC-MS 455.2 [M + H] + , 473.2 [M + H + 
H 2 Of,931.3[2M + Na] + . 

15 

EXAMPLE 132. (3aR, 6a5)-7/-{(15)-l-[4-(2-Cyclopropyl-acetyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole- l-carbonyl]-3-methyl-butyl} -4-dimethylamino- 
benzamide 



20 
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HPLC Rt =11.13 mins (> 90%), HPLC-MS 469.2 [M + H] + , 487.2 [M + H + 
H 2 0] + , 959.3 [2M + Na] + . 

5 EXAMPLE 133. (3a/?, 6aS)-iV-[(lS)-l-(4-Cyclobutanecarbonyl-6-oxo-hexahydro- 
pyrrolo[3,2-&]pyrrole-l-carbonyl)-3-m^^ 




10 HPLC Rt = 1 1 .41 mins (> 90%), HPLC-MS 469.2 [M + H] + , 487.2 [M + H + 
H 2 0]\ 959.4 [2M+Na] + . 

EXAMPLE 134. (3a/?, 6aS)-Ar-[(15)-l-(4-Cyclopentanecart)onyl-6-oxo- 
hexahydro-pyrrolo[3,2-fc]pyirole-l-carbonyl)-3-memyl-butyl]-4-dm 
15 benzamide 




HPLC Rt = 12.2-13.1 mins (> 90%), HPLC-MS 483.2 [M + H] + , 501.2 [M + H + 
20 H 2 Q] + , 987.4 [2M + Na] + . 
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EXAMPLE 135. (3a/?, 6a5>7/-[(lS)-l-(4-Cycloheptanecart)on>d-6-oxo- 

hexahydro-pyrrolo[3,2-fc]pynx>le-l-carbonyl^^ 

benzamide 



5 




HPLC Rt = 14.0-14.9 nuns (> 85%), HPLC-MS 51 1.2 [M + H] + , 529.3 [M + H + 
H 2 Of. 

10 EXAMPLE 136. (3a/i, 6a5)-4-Dimethylainino-A^-[(15)-l-(4-heptanoyl-6-oxo- 
hexahydro-pynx)lo[3,2-£]pyrrole- 1 -carbonyl)-3-methyl-butyl]-benzamide 




15 HPLC Rt - 14.3-15.2 mins (> 80%), HPLC-MS 499.2 [M + H] + , 517.2 [M + H + 
H 2 Q] + . 



EXAMPLE 137. (3a/?, 6aS)-^-{(15)-l-[4-(2-Cyclohexyl-ac5etyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyn-ole-l-carbonyl]-3-methyl-butyl}-4-dimethyla 
20 benzamide 
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HPLC Rt = 14.27 mins (> 80%), HPLC-MS 51 1.2 [M + H] + , 529.3 [M + H + 
H 2 Of. 

5 

EXAMPLE 138. (3a/?, 6aS)-7V-{(15)-l-[4-(Cyclohex-3-enecarbonyl)-6-oxo- 

hexahydro-pyirolo[3,2-fc]pyirole-l- 

benzamide 



10 




HPLC Rt = 12.2-13.3 mins (> 80%), HPLC-MS 495.2 [M + H] + , 513.2 [M + H + 
H 2 Of. 

15 EXAMPLE 139. (3art, 6a5)-4-Dimethylamino-AT-{(15)-l-[4-(3-metJioxy- 

cyclohexanecarbonyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-carbonyl]-3- 

methyl-butyl} -benzamide 
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HPLC Rt = 1 1 .1-12.8 mins (> 90%), HPLC-MS 527.2 [M + H] + , 545.3 [M + H + 
H a O] + . 

5 EXAMPLE 140. (3aR, 6ai)-4-Dimethylamino-N- {(1 5)-3-methyl- 1 -[6-oxo-4- 
(piperidme-3-caibonyl)-hexahydro-p^ 
benzamide 




10 

HPLC Rt = 7.8-9.3 mins (> 75%), HPLC-MS 498.2 [M + H] + , 516.2 [M + H + 
H 2 Of, 995.5 [2M + H] + . 

EXAMPLE 141. (3aR, 6a5)-4-Dime1hylairmio-iV-{(lS)-3-inethyl-l-[4-(3-methyl- 
15 pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2^ 




HPLC Rt = 12.9-13.8 mins (> 75%), HPLC-MS 485.2 [M + H] + , 503.3 [M + H + 
20 H 2 0] + , 991 .5 [2M + Naf. 
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EXAMPLE 142. (3a/?, 6aS)-4-Dimethylamino-A^-{(15)-3-methyl-l-[4- 

(morphofoe-4-caroonyl)-6-oxo-hexahydr^ 

butyl) -benzamide 



5 




HPLC Rt = 9.82 mins (> 85%), HPLC-MS 500.2 [M + H] + . 

EXAMPLE 143. (3a/?, 6a5)-7/-{(lS)-l-[4-(3-Benzenesxdfonyl-propionyl)-6-oxo- 
10 hexahydro-pyrrolo[3,2-/>]pyirole-l-caibon^ 
benzamide 




15 HPLC Rt = 12.27 mins (> 90%), HPLC-MS 583.2 [M + Hf. 

EXAMPLE 144. (3a/?, 6a5)-4-Dimemylamino-AT-{(l^)-l-[4-(2-methanesulfonyl- 

ac«tyl)-6-oxo-hexahydro-pym)lo[3,2-/?]pyiTole-l-caibonyl]-3-methyl-butyl}- 

benzamide 

20 
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HPLC Rt = 8.00 mins (> 50%), HPLC-MS 507.1 [M + H] + . 

5 EXAMPLE 145. (3aS, 6a/0-((l.$-2-{4-[(2S)-2-(4-Dimemyla^ 
benzoylammo)-4-methyl-pentanoyl]-3^^ 
l-methyl-2-oxo-ethyl)-carbamic acid benzyl ester 




10 

HPLC Rt = 12.4-14.0 mins (> 85%), HPLC-MS 592.2 [M + H] + . 

EXAMPLE 146. (3aS, 6a7?)-((li?)-2-{4-[(25)-2-(4-Dimethylaniino- 
benzoylammo)-4-methyl-pentanoyl]-3-oxo 
15 1 -methyl-2-oxo-ethyl)-carbamic acid benzyl ester 
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HPLC Rt = 12.5-13.9 mins (> 75%), HPLC-MS 592.2 [M + H] + . 

EXAMPLE 147. (3aS, 6a/J)-((15)-2-{4-[(25)-2-(4-Dimethylamino- 
benzoylamino)-4-methyl-pentanoyl]-^ 
l-hydroxymethyl-2-oxo-ethyl)-carbamic acid benzyl ester 




HPLC Rt = 1 1.8-13.3 mins (> 80%), HPLC-MS 608.3 [M + H] + . 

EXAMPLE 148. (3aS, 6afl)-((liS)-l-Carbamoylm^ 

aminobenzoylamino)-4-methyl-^ 

pyrrol-1 -yl}-2-oxo-ethyl)-carbamic acid benzyl ester 




HPLC Rt = 1 1.4-13.2 mins (> 75%), HPLC-MS 635.2 [M + H] + . 

EXAMPLE 149. (3aS, 6aR)-(3^-3-Benzyloxycarbonylamino-4-{4-[(25)-2-(4- 

dimethylamino-benzoylamino)-4-m 

pyrrolo[3,2-6] pyrrol- l-yl}-4-oxo-butyric acid 
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HPLC Rt = 12.1-13.5 mins (> 85%), HPLC-MS 636.2 [M + H] + , 654.3 [M + H + 
H 2 0] + . 

5 

EXAMPLE 150. (3a/?, 6a5)-i\r-{(lS)-l-[4-((2^-2-Amino-4-methyl-pentanoyl)-6- 

oxo-hexahydro-pyjrolo[3^-6]pyrrole-l-caibonyl]-3-methyl-butyl}-4- 

dimethylamino-benzamide 



10 




HPLC Rt = 1 1.00 mins (> 90%), HPLC-MS 500.2 [M + H] + , 999.5 [2M + H] + . 

EXAMPLE 151. (3a/?, 6aS)-/V"-{(lS)-l-[4-((25)-2-Acetylatnino-4-methyl- 
1 5 pentanoyl)-6-oxo-hexahydro-pym)lo[3,2-/>]pyrrole- 1 -carbonyl]-3-methyl-butyl} - 
4-dimethylamino-benzamide 
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HPLC Rt = 1 1.5-13.0 mins (> 90%), HPLC-MS 542.2 [M + H] + . 

EXAMPLE 152. (3aR, 6a5)-iV-{(15)-l-[4-((2i?)-2-Amino-4-methyl-pentanoyl)-6- 
5 oxo-hexahy(ko-pyirolo[3,2-d]pyiTOle-l-carbonyl]-3-methyl-butyl}-4- 
dimethylamino-benzamide 




10 HPLC Rt = 8.9-10.8 mins (> 90%), HPLC-MS 500.2 [M + H] + , 999.5 [2M + H] + . 

EXAMPLE 153. (3a/?, 6aS)-i\T-{(15)-l-[4-((2i?)-2-Acetylainino-4-methyl- 

pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-^^ 

4-dimethylamino-benzamide 

15 




HPLC Rt = 10.4-12.2 mins (> 85%), HPLC-MS 542.3 [M + H] + . 



20 



EXAMPLE 154. (3aS, 6a^)-(2^-2-{4-[(25)-2-(4-Dimemylammo-benzoylamino)- 
4-memyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3^-6]pyrrole-l-carbonyl}- 
pyrrolidine-l-carboxylic acid benzyl ester 
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HPLC Rt = 13.2-14.3 mins (> 90%), HPLC-MS 618.2 [M + H] + . 

5 

EXAMPLE 155. (3aS, 6a/?)-(2i?)-2-{4-[(2S)-2-(4-Dimethylamino-benzoylamino)- 

4-methyl-pentanpyl]-3-oxo-hexahydro-py^ 

pyrrolidine- 1-carboxylic acid benzyl ester 




HPLC Rt = 13.2-14.2 mins (> 90%), HPLC-MS 618.2 [M + H] + . 

EXAMPLE 156. (3&R, 6a5)-4-Dimethylamino-^-{(15)-3-methyl-l-[6-oxo-4- 
15 ((2^-pyrrolidme-2-c^bonyl)-hexahyaro-pyrrolo[3,2-6]pyrrole-l-carbonyl]- 
butyl } -benzamide 
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HPLC Rt = 8.82 mins (> 85%), HPLC-MS 484.2 [M + H] + , 967.4 [2M + H] + . 

EXAMPLE 157. (3a/?, 6a5H-Dimethylamino-iV-{(15)-3-methyl-l-[6-oxo-4- 
5 ((2J?)-pynoUdine-2-catbonyl)-hexahydro-pyiTolo[3,2-fe]pyrrole-l-c 
butyl} -benzamide 




10 HPLC Rt = 7.3-9.1 mins (> 85%), HPLC-MS 484.2 [M + H] + , 502.2 [M + H + 
H 2 0] + , 985.4 [2M + H + H 2 0] + . 

EXAMPLE 158. (3aS", 6a«)-((l^-l-{4-[(25)-2-(4-Dimethylamino- 
benzoylammo)-4-memyl-pentanoyl]-3-oxo-hexa^^ 
15 carbonyl } -2-methyl-propyl)-carbamic acid benzyl ester 




HPLC Rt = 15.18 mins (> 85%), HPLC-MS 620.3 [M + H] + . 

20 



I 
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EXAMPLE 159. (3aS, 6a/?)-((l5)-l-{4-[(25)-2-(4-Dimethylamino- 
benzoylamino)-4-methyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3,2-Z?]pyn:ole-l 

carbonyl}-propyl)-carbaniic acid benzyl ester 



5 




HPLC Rt = 14.22 mins (> 85%), HPLC-MS 606.2 [M + H] + . 

EXAMPLE 160. (3aS, 6a/?)-((l^l-Benzyl-2-{4-[(25)-2-(4-dimethylamino- 
10 beiazoylamino)^methyl-pentanoyl]-3-o^ 
2-oxo-ethyl)-cafbamic acid benzyl ester 




1 5 HPLC Rt = 1 6.23 mins (> 80%), HPLC-MS 668.2 [M + H] + . 

EXAMPLE 161. (335, 6afl)-((lS, 25)-l-{4-[(2^-2-(4-Dimethylamino- 
berizoylamino)-4-metiiyl-pentanoyl]-3-oxo-Iiexahydro-pyrrolo[3 ,2-6]pyrrole- 1 
carbonyl}-2-methyl-butyl)-carbamic acid benzyl ester 

20 
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HPLC Rt = 16.17 mins (> 90%), HPLC-MS 634.3 [M + H] + . 

5 EXAMPLE 162. (3art, 6a5)-JV-{(15)-l-[4-((2S)-2-Amino-propionyl)-6-oxo- 

hexahydro-pyirolo[3,2-5]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino- 
benzamide 




10 

HPLC Rt = 8.01 mins (> 90%), HPLC-MS 458.2 [M + H] + , 937.4 [2M + Na] + . 

EXAMPLE 163. (3a/?, 6a5)-iV-{(l ) S)-l-[4-((2/e)-2-Amino-propionyl)-6-oxo- 
hexahydro-pyrrolo[3,2-fe]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylamino- 
15 benzamide 
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HPLC Rt - 6.9-8.3 mins (> 90%), HPLC-MS 458.2 [M + H] + , 937.4 [2M + Na] + . 

EXAMPLE 164. (3a/?, 6a5)-4-Dimeth)damino-iV-{(15)-3-methyl-l-[6-oxo-4- 
5 (thiophene-3-carbonyl)-hexahydro-pyrrolo[3,2-!>]pyrrole-l -carbonylj-butyl}- 
benzamide 




10 HPLC Rt = 1 1 .0-12.0 mins (> 90%), HPLC-MS 497.2 [M + H] + , 515.2 [M + H + 
H 2 0] + . 

EXAMPLE 165. (3aR, 6ai)-iV-{(l^-l-[4-(3-Acetylamino-thiophene-2-caibonyl)- 
6-oxo-hexahydro-pyrrolo[3,2-fc]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4- 
15 dimethylamino-benzamide 




HPLC Rt = 10.94 mins (> 80%), HPLC-MS 554.2 [M + H] + , 572.2 [M + H + 
20 H 2 Q] + . 
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EXAMPLE 166. (3aK, 6aS)-i\r-{(lS)-l-[4-(5-Chloro-thiophene-2-carbonyl)-6- 
oxo-hexahydro-pyrrolo[3 ,2-£]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4- 
dimethylamino-benzamide 



5 




HPLC Rt = 13.83 mins (> 95%), HPLC-MS 531.1 / 533.1 [M + H] + , 549.1 / 551.1 
[M + H + H 2 Of. 

1 0 EXAMPLE 1 67. (3aS, 6ai?)-4-[(25)-2-(4-Dimethylamino-benzoylamino)-4- 
methyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3^-i>]pynole-l -carboxylic acid 

phenylamide 




15 

HPLC Rt = 1 1.4-12.1 mins (> 95%), HPLC-MS 506.2 [M + H] + . 



20 



EXAMPLE 168. (3aR, 6a5)-4-Dime%lanimo-iV r -{(15)-3-methyl-l-[6-oxo-4-(2- 

Mfluoromethoxy-benzoyl)-hexahy^ 

benzamide 
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HPLC Rt = 14.42 niins (> 85%), HPLC-MS 575.2 [M + H] + , 593.2 [M + H + 
H 2 Of. 

EXAMPLE 169. (3a/?, 6a5)-4-Dimethylamino-AT-{(15)-l-[4-(2-hydroxy-benzoyl)- 
6-oxo-hexahydro-pyrrolo[3,2-i>]pyn-ole-l-carbonyl]-3-methyl-butyl}-benza^ 




HPLC Rt = 7.77 mins (> 50%), HPLC-MS 507.2 [M + H] + . 

EXAMPLE 170. (3a/?, 6a5)-/^-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyrrole- 1 -carbonyl)-3-methyl-butyl]-4-methyl-benzamide 




HPLC Rt = 14.35 mins (> 90%), HPLC-MS 462.2 [M + H] + , 945.3 [2M + Naf. 
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EXAMPLE 171. (3a/?, 6a5)-iV-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3^- 
b] pyn-ole-l-carbonyl)-3-methyl-butyl]-4-ethyl-beiizamide 




HPLC Rt = 15.40 mins (> 90%), HPLC-MS 476.2 [M + H]\ 973.4 [2M + Naf. 

EXAMPLE 172. (3afl, 6a5)-^-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
10 b] pyrrole- 1 -carbonyl)-3-methyl-butyl]-4-isopropyl-benzamide 




HPLC Rt = 16.41 mins (> 85%), HPLC-MS 490.2 [M + H] + . 

15 

EXAMPLE 173. (3aff, 6a5)-^-[(liS)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyn:ole-l-carbonyl)-3-methyl-butyl]-4^^ 
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HPLC Rt = 16.44 mins (> 90%), HPLC-MS 532.1 [M + H] + . 

EXAMPLE 174. (3a/?, 6a5)-JV"-[(lS)-l-(4-Benzoyl-6-oxo-hexahydro-pym)lo[3,2- 
5 b] pyrrole-l-carbonylVS-methyl-butylj-benzamide 




HPLC Rt = 13.30 mins (> 90%), HPLC-MS 448.2 [M + H] + , 470.1 [M + Na] + , 
10 917.2 [2M + Naf. 

EXAMPLE 1 75. (3aS, 6a/?)-4-[(25)-2-(3-Ainmomemyl-ben2oylamino)-4-methyl- 
pentanoyl]-3-oxo-bexahydro-pyrrolo[3,2-^]pyrrole-l -carboxylic acid 
phenylamide 

15 




HPLC Rt - 10.69 mins (> 95%), HPLC-MS 492.2 [M + H] + , 983.4 [2M + H] + . 

20 EXAMPLE 176. (3a/?, 6aS)-3-Aminomethyl-^-{(15)-3-methyl-l-[6-oxo-4-((2/?)- 
2-phenyl-propionyl)-hexahydix»-pym)lo[3,2-6]pyrrole-l-caibonyl]-butyl}- 
benzamide 
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HPLC Rt = 12.2-13.8 mins (> 90%), HPLC-MS 505.2 [M + H] + , 523.2 [M + H + 
H z O] + . 

5 

EXAMPLE 177. (3a/?, 6aS)-3-Ainmomethyl-JH(1^3-methyl-l-[6^ 

2-phenyl-propionyl)-hexahydro-pyr^ 

benzaxnide 



10 




HPLC Rt = 1 1.9-13.5 mins (> 85%), HPLC-MS 505.2 [M + H] + . 

EXAMPLE 178. (3aft, 6a5)-3-Ammomethyl-JV-((lS)-l-{4-[2-(2-fluoro-phenyl)- 
15 acetyl]-6-oxo-hexahydro-pyn-olo[3,2-6]pyrrole-l-caibonyl}-3-methyl-butyl)- 
benzamide 
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-388- 

HPLC Rt = 1 1.65 mins (> 90%), HPLC-MS 509.2 [M + H] + . 

EXAMPLE 179. (3aK, 6a^-3-Aminomethyl-JV-((15)-l-{4-[2-(3-fluoro-phenyl)- 
acetyl]-6-oxo-hexahydro-pyirolo[3,2-^ 
5 benzamide 




HPLC Rt = 1 1 .70 mins (> 95%), HPLC-MS 509.2 [M + H] + . 

10 

EXAMPLE 180. (3a/?, 6a5)-3-Aminomethyl-7/-((15)-l-{4-[2-(4-fluoro-phenyl)- 

acetyl]-6-oxo-hexahydro-pyn-o^ 

benzamide 



15 




HPLC Rt = 1 1 .74 mins (> 95%), HPLC-MS 509.2 [M + HJ + . 

EXAMPLE 181. (3afl, 6a5)-3-Ammomemyl-^{(lS)-l-[4-((2^)-2-amino-2- 
20 phenyl-acetyl>6-oxo-hexahydro-pyxTolo[3,2-6]pyrrole-l-carbonyl]-3-methyl- 
butyl} -benzamide 
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-389- 




HPLC Rt = 8.93 mins (> 50%), HPLC-MS 506.2 [M + H] + , 524.2 [M + H + 
H 2 0] + . 

EXAMPLE 182. (3aK, 6a^-3-Aminomethyl-iV^{(15)-l-[4-((25)-2-amino-2- 
phenyi-acetyl)-6-oxo-hexahydro-pyiTolo[3,2-fe]pyrrole-l-caibonyl]-3-methyl- 

butyl} -benzamide 




HPLC Rt = 7.2-9.3 mins (> 60%), HPLC-MS 506.2 [M + H] + , 524.2 [M + H + 
H 2 Of. 

1 5 EXAMPLE 1 83. (3aS, 6a/?)-(2- {4-[(2^-2-(4-Dimethylainmo-benzoylamino)-4- 
methyl-pentanoyl]-3-oxo-hexahydro-pyrrolo[3,2-fc]pyrrol- 1 -yl} -2-oxo-ethyl)- 
carbamic acid methyl ester 
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-390- 

HPLC Rt = 7.96 mins (> 95%), HPLC-MS 502.2 [M + H] + . 

EXAMPLE 184. (3aR, 6a^-4-Dimethylamino-i^-((15)-3-methyl-l-{6-oxo-4-[2- 
5 (toluene-4-sulfonylamino)-acetyl]-hexahydro-pyrrolo [3 ,2-&]pyrrole- 1 -carbonyl } - 
butyl)-benzamide 




10 HPLC Rt = 13.40 mins (> 90%), HPLC-MS 598.2 [M + H] + . 

EXAMPLE 185. (3afl, 6a^-3-Aminomethyl-JV'-{(15)-l-[4-(2-methanesulfonyl- 
benzoyl)-6-oxo-hexahydro-pyiTolo[3,2-3]p)TTole-l-carbonyl]-3-methyl-b^ 
benz amide 

15 




HPLC Rt = 9.4-10.4 mins (> 85%), HPLC-MS 555.2 [M + H] + , 573.2 [M + H + 
H 2 0] + . 

20 

EXAMPLE 186. (3a/?, 6aS)-iV-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyirolo[3^- 
b) pyrrol-1 -yl> l-cyclopropylmemyl-2-oxo-emyl]-4-dunemylamuio-benzamide 
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-391- 




HPLC Rt = 1 1 .0-13.0 mins (> 85%), HPLC-MS [489.2 M + H] + , 507.2 [M + H + 
H 2 Of. 

5- 

EXAMPLE 187. (3a/?, 6a5)-Thiophene-3-carboxylic acid [(lS)-2-(4-benzoyl-6- 
oxo-hexahydro-pyrrolo[3,2-^]pyrrol-l -yl)- 1 -cyclopropylmemyl-2-oxo-ethyl]- 
amide 



10 




HPLC Rt = 12.10 mins (> 80%), HPLC-MS 452.1 [M + H] + , 925.2 [2M + Naf. 

EXAMPLE 188. (3a/2, 6a«S)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrol- 
15 l-yl)^-(3,4-dmydro-l/7-isoqumolin-2-yl)-2-isobutyl-butane-l,4-dione 




WO 2004/007501 PCT/GB2003/002957 

-392- 

HPLC Rt = 15.1-16.5 mins (> 80%), HPLC-MS 502.1 [M + H] + , 520.2 [M + H + 
H 2 0] + . 

EXAMPLE 189. (3aS, 6a/?)- 1 -Benzoyl-4-(2-biphenyl-3-yl-4-methyl-pentanoyl>- 
hexahydro-pyrrolo[3^-6]pyrrol-3-one 




HPLC Rt = 18.1-20.1 mins (> 80%), HPLC-MS 481.2 [M + H] + , 499.2 [M + H + 
H 2 0] + , 983.3 [2M + Na] + . 

EXAMPLE 190. (3aS, 6a/?)-4-[(25)-2-(4-rerf-Butyl-benzoylatnino)-4-methyl- 
pentanoyl]-3-oxo-hexahydro-pyrrolo[3,2-i>]pyrrole-l -carboxylic acid 
phenylamide 




HPLC Rt = 16.9-18.4 mins (> 85%), HPLC-MS 519.2 [M + H] + . 



EXAMPLE 191. (3a/?, 6aS)-4-tert-Butyl-/V-{(15)-3-methyl-l-[4-(4-methyl- 
pentanoyl)-6-oxo-hexahydro-pyn , olo[3,2-6]pyrrole-l-carbonyl]-butyl}-benzamide 
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-393- 




HPLC Rt = 16.3-17.5 mins (> 85%), HPLC-MS 498.2 [M + H] + . 

5 EXAMPLE 192. (3a/?, 6aS)-^{(lS)-l-[4-((2^-2-Ain^ 
oxo-hexahydro-pyrrolo[3,2-£>]pyn:ole-l^ 
benzamide 




10 

HPLC Rt = 16.19 mins (> 90%), HPLC-MS 513.3 [M + H] + . 

EXAMPLE 193. (3aR, 6aS)-iV-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pym)lo[3,2- 
6]pyirole-l-carbonyl)-3-methyl-but^ 

15 
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-394- 

HPLC Rt = 17.45 mins (> 85%), HPLC-MS 517.1 [M + H] + , 535.2 [M + H + 
H 2 0] + . 

EXAMPLE 194. (3aR, da^-A^-tCl^H^Benzoyl-d-oxo-hexahydro-pyrrolofS^- 
5 b] pyrrole-l-carbonyl>3-methyl-butyl]-4-piperazin-l-yl-benzamide 



HPLC Rt = 1 1.50 mins (> 95%), HPLC-MS 532.1 [M + H] + , 550.2 [M + H + 
10 H 2 0] + . 

EXAMPLE 195. (3aR, 6aS)-iV-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3^- 
b] pyrrole-1 -caibonyl)-3-memyl-butyl]-4-dime^^ 



HPLC Rt = 18.29 mins (> 50%), HPLC-MS 505.1 [M + H] + . 

EXAMPLE 196. (3a/?, 6a,S)-A^[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
20 6] pyrrole- l-carbonyl)-butyl]-4-dmiemylamino-benzamide 




15 
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-395- 

O 

HPLC Rt = 1 1.09 mins (> 80%), HPLC-MS 477.1 [M + H] + , 495.1 [M + H + 
H 2 Of. 

EXAMPLE 197. (3aK, 6aS)-iS^{(l5)-l-[4-((25)-2-Acetylamino-propionyl)-6-oxo- 

hexahydro-pym>lo[3,2-&]pyrrole-l-ca^ 

benzamide 



10 




HPLC Rt = 9.06 mins (> 90%), HPLC-MS 500. 1 [M + H] + , 51 8.2 [M + H + 
H 2 Of. 

15 EXAMPLE 198. (3a/?, 6a5)-i^{(lS)-l-[4-(2-Amino-acetyl)-6-oxo-hexahydro- 
pyn-olo[3,2-6]pyn-ole-l-carbonyl]-3-memyl-butyl}-4-dimethylamm 
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-396- 

HPLC Rt = 7.93 mins (> 90%), HPLC-MS 444.1 [M + H] + . 

EXAMPLE 199. (3a/?, 6a5)-Ar-{(15)-l-[4-(2-Acetylamino-acetyl)-6-oxo- 
5 hexahydro-pyrrolo[3,2-i>]pyrrole- 1 -carb onyl] -3 -methyl-butyl } -4-dimethylamino- 
benzamide 




10 HPLC Rt = 8.1 mins (> 90%), HPLC-MS 486.1 [M + H] + . . 

EXAMPLE 200. (3a#, 6a^-4-Dime%lamino-iV'-{(l,y)-3-methyl-l-[4-(2- 

memylammo-acetyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pym)le-l-caibony 

benzamide 

15 




HPLC Rt = 7.89 mins (> 90%), HPLC-MS 458.2 [M + H] + . 



20 



EXAMPLE 201. (3art, 6aS)-i^((lS)-l-{4-[2-(Acetyl-memyl-amino)-acetyl]-6- 
oxo-hexahydro-pyrroIo[3 ,2-6]pyrrole- 1 -carbonyl } -3-methyl-butyl)-4- 
dimethylamino-benzamide 
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-397- 




HPLC Rt = 8.89 mins (> 90%), HPLC-MS 500.2 [M + H] + . 

5 

EXAMPLE 202. (3a/2, 6aS)-N- {( IS)- 1 -[4-(3-Acetylamino-propionyl)-6-oxo- 

hexahydro-pyrrolo[3,2-fc]pyiTole-l-carbonyl]-3-methyl-butyl}-4^ 

benz amide 



10 




HPLC Rt = 8.57 mins (> 90%), HPLC-MS 500.1 [M + H] + . 

EXAMPLE 203. (3aK, 6aS)-JV^{(lS)-l-[4-((2S)-2^ 
1 5 hexahydro-pyrrolo[3,2-A]pyrrole- 1 -carbonyl]-3-methyl-butyl } -4-dimethylamino- 
benzamide 
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-398- 

HPLC Rt = 9.29 mins (> 90%), HPLC-MS 472.2 [M + H] + . 

EXAMPLE 204. (3a/?, 6a^-A^-{(15)-l-[4-((25>-2-Acetylamino-butyryl)-6-oxo- 
5 hexahydro-pyn-olo[3,2-6]pynx>le-l^ 
benzamide 




10 HPLC Rt = 10.45 mins (> 90%), HPLC-MS 514.2 [M + H] + . 

EXAMPLE 205. (3a/?, 6a^-/^{(lS)-l-[4-((25)-2-Amino-3-methyl-butyryl)-6- 
oxo-hexahydro-pyirolo[3,2-/>]pyrrole-l-caibonyl]-3-metliyl-butyl}-4- 
dimethylamino-benz amide 

. 15 




HPLC Rt = 9.92 mins (> 90%), HPLC-MS 486.2 [M + H] + . 



20 



EXAMPLE 206. (3a/?, 6a5)-/V^{(15)-l-[4-((25)-2-Amino-3-hydroxy-propionyl)- 

6-oxo-hexahydro-pyrrolo[3,2-£>]pyrrole-l-caibonyl]-3-methyl-butyl}-4- 

dimethylamino-benzamide 
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-399- 




HPLC Rt = 7.56 mins (> 90%), HPLC-MS 474.1 [M + H] + . 

5 

EXAMPLE 207. (3aK, 6aS)-JV-{(15)-l-[4-((25, 3i?)-2-Amino-3-hydroxy-butyrjd)- 

6-oxo-hexahydro-p>rrolo[3,2-!>]pyrrole-l-carbonyl]-3-me1iiyl-butyl}-4- 

dimethylamino-benzamide 




HPLC Rt = 8.00 mins (> 80%), HPLC-MS 488.1 [M + H] + . 

EXAMPLE 208. (3a/?, 6aS)-N-{(lS)-l-[4-((2S, 35)-2-Amino-3-hydroxy-butyryi)- 
1 5 6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-3-methyl-butyl} -4- 
dimemylamino-benzanaide 
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-400- 

HPLC Rt = 8.13 mins (> 85%), HPLC-MS 488.1 [M + H] + . 

EXAMPLE 209. (3art, 6aS)-#-{(lS)-l-[4-((2S, 3,S)-2-Aiiiino-3-methyl- 
5 pentanoyl)-6-oxo-hexahydro-pyrrolo[3^-6]pyrrole-l -carbonyl]-3-methyl-butyl } - 
4-dimethylamino-benzamide 




10 HPLC Rt = 10.97 mins (> 90%), HPLC-MS 500.2 [M + H] + . 

EXAMPLE 210. (3art, 6a^-iV-{(15)-l-[4-((2^-2-Amino-pentanoyl)-6-oxo- 

hexahyclro-pyrrolo[3,2-fc]pynx)lesl-^^ 

benzamide 

15 




HPLC Rt = 1 0.32 mins (> 90%), HPLC-MS 486.2 [M + H] + . 



20 



EXAMPLE 211. (3a/?, 6a5)-^{(15)-l-[4-((25)-2-Animo-3,3-dimethyl-butyryl)- 

6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrole-l-carbonyl]-3-methyl-butyl}-4- 

dimethylamino-benzamide 
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-401- 




HPLC Rt =11.14 mins (> 90%), HPLC-MS 500.2 [M + Hf . 

EXAMPLE 212. (3a/?, 6a5)-iV-{(15)-l-[4-((25)-2-Amino-4,4-dimethyl- 

pentanoyl)-6-oxo-hexahydro-pyixolo[^ 

4-dimethylamino-benzamide 



10 




HPLC Rt = 12.01 mins (> 90%), HPLC-MS 514.2 [M + H] + . 

EXAMPLE 213. (3aR, 6aS)-iST-{(15)-l-[4-((25)-2-Amino-5-methyl-hexanoyl)-6- 
1 5 oxo-hexahydro-pym>lo[3,2-fe]pyjTole-l-carbonyl]-3-methyl-butyl}-4- 
dimethylamino-benzamide 
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-402- 

HPLC Rt = 12.83 mins (> 95%), HPLC-MS 514.2 [M + H] + . 

EXAMPLE 214. (3a/?, 6a5^^-{(15)-l-[4-((25)-2-Acetylamino-5-methyl- 
5 hexanoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l -carbonyl]-3-methyl-butyl} - 
4-dimethylamino-benzarrtide 




10 HPLC Rt = 14.18 mins (> 95%), HPLC-MS 556.2 [M + H] + . 

EXAMPLE 215. (3aR, 6aS)-JV^{(l^-l-[4-((2S)-2-Amirio-3-cyclohexyl- 

propionyl)-6-oxo-hexahydro-pyirolo[3,2-^ 

4-dimemylamino-benzaniide 

15 




HPLC Rt = 13.54 mins (> 95%), HPLC-MS 540.2 [M + H] + . 

20 EXAMPLE 216. (3aK, 6aS)-i^-{(15)-l-[4-((2^-l-Acetyl-pyrrolidine-2-caibonyl)- 
6-oxo-hexahydro-pyrrolo[3 ,2-&]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4- 
dimethylamino-benzamide 



WO 2004/007501 
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-403- 




EXAMPLE 217. (3a/?, 6aS)-4-Dimethylaiiiino-jNr-{(15)-3-methyl-l-[6-oxo^ 

((2S>piperidine-2-carbony^ 

benzamide 



10 




HPLC Rt = 9.12 mins (> 90%), HPLC-MS 498.2 [M + H] + , 995.3 [2M + H] + . 

EXAMPLE 218. (3aR, 6a^-4-Dimethylamino-i\^-{(l 4 S)-l-[4-((2 ^ S , , 47?)-4-hydroxy- 
1 5 pym>lidine-2-carbonyl)-6-oxo-hexahy^ 
methyl-butyl} -benzamide 
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-404- 

HPLC Rt = 8.00 mins (> 90%), HPLC-MS 500.2 [M + H] + , 999.3 [2M + H] + . 

EXAMPLE 219. (3atf, 6aS)-^-{(15)-l-[4-((25)-2-Ainino-3-benzyloxy- 
5 propionyl)-6-oxo-hexahydro-pym>lotf^ 
4^iimethylamino-benzamide 




10 HPLC Rt = 1 1 .6-12.7 mins (> 85%), HPLC-MS 564.2 [M + H] + . 

EXAMPLE 220. (3aR, 6a5)-4-Dimethylaimno-JNr-{(lS)-3-methyl-l-[4-((2,S)^ 
methyl-2-methylamino-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-&]pyrrole-l- 

caibonyl]-butyl}-benzamide 

15 




HPLC Rt = 12.12 mins (> 90%), HPLC-MS 514.2 [M + H] + . 



20 



EXAMPLE 221. (3a/?, 6a5)-iV--((l^l-{4-[(25)-2-(Acetyl-memyl-amino)-4- 
memyl-pentanoyl]-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrole-l-caibonyl}-3-methyl- 

butyl)-4-dimemylamino-benzamide 
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-405- 




HPLC Rt = 13.37 mins (> 50%), HPLC-MS 556.2 [M + H] + . 

5 

EXAMPLE 222. (3aR, 6aS)-iV-{(15)-l-[4-(l-Axnino-cyclopropanecarbonyl)-6- 

oxo-hexahydro-pyrrolo[3,2-6]pymte^ 

dimethylamino-benzamide 



10 




HPLC Rt = 8.16 mins (> 50%), HPLC-MS 470.2 [M + H] + . 

EXAMPLE 223. (3a/?, 6aS)-j\^{(15)-l-[4-(l-Ainino-cyclobutanecarbonyl>-6-oxo- 
1 5 hexahydro-pyrrolo[3,2-6]pyrrote^ 
benzamide 
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-406- 

HPLC Rt = 8.4-8.9 mins (> 75%), HPLC-MS 484.2 [M + Hf . 

EXAMPLE 224. (3aR, 6aS)-i^-{(15)-l-[4-(l-Amino-cyclopentanecarbonyl)-6- 
5 oxo-hexahydro-pyrrolo[3,2-i>]pyrrole-l-carbonyl]-3-methyl-butyl}-4- 
dimethylamino-benzamide 




10 HPLC Rt = 8.5-8.9 mins (> 40%), HPLC-MS 498.2 [M + H] + . 

EXAMPLE 225. (3a/?, 6aS)-/V-{(lS)-l-[4-(l-Ammo-cyclohexan^ 

hexahydro-pyrrolo[3,2-6]pyiTole4^ 

benzamide 

15 




HPLC Rt - 9.1-9.5 mins (> 25%), HPLC-MS 529.9 [M + H + H 2 Of. 

20 EXAMPLE 226. (3a/?, 6aS)-N- {(15)-1 -[4-((25)-2-Amino-2-cyclohexyl-acetyl)-6- 
oxo-hexahydro-pyrrolo[3,2-/>]pyrrole-l-carbonyl]-3-methyl-butyl}-4- 
dimemylamino-benzamide 
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-407- 




HPLC Rt = 12.17 mins (> 90%), HPLC-MS 526.2 [M + Hf. 

5 

EXAMPLE 227. (3a/?, 6aS)^Dimethylammo^ 

acetyl)-6-oxo-hexahydro-pynx>lo[3,2-fc]py^^ 

benzamide 



10 




HPLC Rt = 7.7-8.1 mins (> 90%), HPLC-MS 472.2 [M + H] + , 490.2 [M + H + 
H 2 0] + . 

1 5 EXAMPLE 228. (3aR, 6aS)-N- {(1<S)-1 -[4-((25)-2-Amino-4-methyl-pentanoyl)-6- 
oxo-hexahydro-pyrrolo[3 ,2-6]pyrrole- 1 -carbonyl]-3-methyl-butyl} -4-te/-r-butyl- 
benzamide 
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-408- 



HPLC Rt - 15.47 mins (> 95%), HPLC-MS 513.2 [M + H] + . 

EXAMPLE 229. (3aR, 6aS}-4-Dime%lamino-JV-{(15)-3-methyl-l-[4-(2-methyl- 
5 butyryl)-6-oxo-hexahydro-pyrrolo[3^-fe]pyrrole- 1 -carbonyl]-butyl } -benzamide 



HPLC Rt = 1 1 .4-1 1 .5 mins (> 80%), HPLC-MS 471 .2 [M + H] + , 493.2 [M + 
10 Na] + . 

EXAMPLE 230. (3afl, 6a^-4-Dimethylamino-i\T- {( 1 S)-3-methyl- 1 -[4-(2-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3^-Z)]pyrrole- 1 -carbonyl]-butyl} -benzamide 



15 




HPLC Rt = 12.4-13.3 mins (> 80%), HPLC-MS 485.2 [M + H] + . 




N 



20 



EXAMPLE 231. (3a/?, 6aS)-4-Dimemylamino-^-{(15)-l-[4-(2-ethyl-butyryl)-6- 
oxo-hexahydro-pyrrolo[3,2-Z>]pyn^ole-l-carbonyl]-3-memyl-butyl}-benzamide 
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-409- 




HPLC Rt = 12.34 mins (> 80%), HPLC-MS 485.2 [M + H] + , 991.3 [2M + Na] + . 

5 EXAMPLE 232. (3aR, 6a^-4-Dimethylaniino-iV-{(lS)-3-methyl-l-[6-oxo-4-(2- 
propyl-pentanoyl)-hexahydro-pyrrolo[3,2-6]pyirole-l-caibonyl]-butyl}- 

benzamide 




HPLC Rt = 14.75 mins (> 90%), HPLC-MS 513.2 [M + H] + . 

EXAMPLE 233. (3aR, 6aS)-4-Dimetoylammo^^ 
methyl-pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-fc]pyrrole-l-catbonyl]-3 

15 butyl) -benzamide 
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-410- 

HPLC Rt « 12.04 mins (> 95%), HPLC-MS 501 .2 [M + H] + , 519.2 [M + H + 
H 2 0] + . 

EXAMPLE 234. (3a/?, 6a5)-4-Dimethylamino-AT-[(15)-l-(4-hexanoyl-6-oxo- 
hexahydro-pynwlo[3,2-£]pynx>l^^ 




10 HPLC Rt = 13.24 mins (> 95%), HPLC-MS 485.2 [M + H] + , 503.2 [M + H + 
H 2 0] + . 

EXAMPLE 235. (3a/?, 6a5)-4-Dimemylamino-/sr-{(15)-3-methyl-l-[6-oxo-4- 
(pyrrotidme-l-carbonyl^ 
15 benzamide 




HPLC Rt = 1 1.06 mins (> 95%), HPLC-MS 484.1 [M + H] + , 989.3 [2M + Naf. 
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-411- 

EXAMPLE 236. (3a/?, 6a5H-Dimethylamino-i\T-{(15)-3-methyl-l-[6-oxo-4- 
(piperidin©-l -cari>onyl>hexahydro-pyrrolo[3^-i>]pyixole-l -carbonyl]-butyl}- 
benzamide 



HPLC Rt = 12.21 mins (> 95%), HPLC-MS 498.2 [M + H] + , 516.3 [M + H + 
H 2 0] + . 

10 EXAMPLE 237. (3a/?, 6a5)-4-Dimethylamino-AT-{(15)-3-methyl-l-[6-oxo-4- 
(pyiToUdine-3-carbonyl)-hexahydro-pyrrolo[3,2-6]pyn:ole-l-carbonyl]-butyl}- 



15 

HPLC Rt = 8.13 mins (> 95%), HPLC-MS 484.1 [M + H] + , 502.2 [M + H + 
H 2 0] + . 

EXAMPLE 238. (3a/?, 6aS)-4-Dimemylainino-i\r-{(15)-3-methyl-l-[6-oxo-4- 
20 • (tefrahydro-furan-2-carbonyl)-hexahydr^^ 
butyl} -benzamide 



5 




benzamide 
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-412- 




HPLC Rt = 9.89 mins (> 95%), HPLC-MS 485.1 [M + H] + , 503.1 [M + H + 
H 2 0] + . 

5 

EXAMPLE 239. (3a/?, 6a^-4-Dimethylamino-iV-{(15)-3-methyl-l-[6-oxo-4- 
(tetrahydro-furan-3-caibonyl)-hexahydro-pyrrolo[3,2-Z7]pyrrole-l-carbonyl]- 
butyl} -benzamide 

o 1 : 

10 I 

HPLC Rt = 10.40 mins (> 90%), HPLC-MS 485.1 [M + H] + , 503.1 [M + H + 
H 2 0] + . 

15 EXAMPLE 240. (3afl, 6a^-4-Dimemylamino-iV-{(lS)-3-methyl-l-[6-oxo-4-(2- 
piperidm-4-yl-ac^tyl)-hexahydro-pyixoto^ 
benzamide 
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-413- 

HPLC Rt = 8.8-9.6 mins (> 90%), HPLC-MS 512.2 [M + H] + , 530.2 [M + H + 
H 2 0] + . 

EXAMPLE 241. (3a/?, 6aS)-4-Dmethylammo-^ 
piperazin-l-yl-acetyl)-hexahydro-pyirolo[3,2-fc]pyrrole-l-caibonyl]-bu^ 

benzamide 




10 HPLC Rt = 7.3-8.2 mins (> 85%), HPLC-MS 513.1 [M + H] + , 531.2 [M + H + 
H z O] + . 

EXAMPLE 242. (3aR, 6a^-4-Dimemylamino-AT-{(15)-3-methyl-l-[6-oxo-4- 
(piperidme-4-carbonyl)-hexahydro-pyn-olo[3,2-6]pyaole-l-caibonyl] 

15 benzamide' 




HPLC Rt = 8.2-8.9 mins (> 90%), HPLC-MS 498.2 [M + H] + , 516.2 [M + H + 
20 H 2 0] + , 995.3 [2M + H] + , 

EXAMPLE 243. (3a/2, 6aS)-7V-{(lS)-l-[4-(Cyclopent-3-enecaibonyl)-6-oxo- 

hexahydro-pyn:olo[3,2-&]pyrrole-l-c^ 

benzamide 
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HPLC Rt = 1 1.39 mins (> 95%), HPLC-MS 481.2 [M + H] + , 983.3 [2M + Na] + . 

5 

EXAMPLE 244. (3a/?, 6aS)-iSr-{(15)-l-[4-(5-Chloro-furan-2-carbonyl)-6-oxo- 

hexahydro-pynx>lo[3,2-&]pyrrole-l-carbony 

benzamide 



10 




HPLC Rt = 13.17 mins (> 90%), HPLC-MS 515.1 [M + H] + , 537.1 [M + Na] + . 

EXAMPLE 245. (3a/?, 6a5)-/sr-{(15)-l-[4-((25)-2-Acetylamino-pentanoyl)-6-oxo- 
1 5 hexahydro-pyrrolo[3^-6]pyrrole-l -carbonyl]-3-methyl-butyl} -4-dimethylaniino- 
benzamide 




20 HPLC Rt = 1 1 . 1 8 mins (> 90%), HPLC-MS 528.2 [M + H]\ 
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EXAMPLE 246. (3a/?, 6a5)-3-Axninomethyl-M{(l^l-[4-((25)-2-atnino-4- 

methyl-pentanoyl)-6-oxo-hexahydro-py^ 

butyl} -b enzamide 



5 




HPLC Rt = 8.87 mins (> 95%), HPLC-MS 486.2 [M + Hf , 971.4 [2M +H] + . 

EXAMPLE 247. (3aK, 6aS>iV-[(l^-l-(4-Benzoyl-6-oxo-liexahydro-pyrrolo[3^ 
10 b] pyrrole- l-carbonyl)-3-methyl-butyl]-3-piperazin-l-yl-benzamide 




HPLC Rt = 10.92 mins (> 85%), HPLC-MS 532.1 [M + H] + , 550.2 [M + H + 
15 H 2 Of. 

EXAMPLE 248. (3aS, 6a5)-JV-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-2-oxa-l,4- 
diaza-pentalene-l-caibonyl)-3-methyl-butyl]-4-dimethylamm 




20 
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HPLC Rt - 13.18 mins (> 95%), HPLC-MS 493.1 [M + H] + , 51 1.1 [M + H + 
H 2 0] + . 

EXAMPLE 248 was prepared following the general methods detailed for 
5 EXAMPLE 1, but using an alternative building block (3a£, 6aS)-6-oxo- 
tetrahydro-2-oxa- 1 ,4-diazapentalene- 1 ,4-dicaiboxylic acid 4-ter/-butyl ester 1- 
(9H-fluoren-9-ylmethyl) ester (91) prepared following general Scheme 5 and 
Scheme 22. Following solid phase synthesis, the crude product was purified by 
semi-preparative HPLC and lyophilised to give EXAMPLE 248. 




Bod 



(91) (90) (89) w 

10 

Scheme 22. (a) Ethereal CH 2 N 2 , -15 °C to RT. (b) L1BH4, MeOH, THF or DIBAL-H, THF (c) 
Methanesulfonyl chloride, triethylamine, DCM (d) Cbz-NH-OH, NaH, 65 * °C (e) m- 
CMoioperoxybenzoic acid, DCM. (f) Potassium carbonate, CH 3 CN (g) Pd-C, H 2 , ethanoL (h) 1.05 
eq Fmoc-Cl, 2.1eq Na 2 C0 3 , 1,4-dioxane, water (i) Dess-Martin periodinane, DCM. 

15 

Preparation of (iS)-2,5-dihydropyrrole-l^-dicarboxyIic acid l-terf-butyl ester 
2-methyl ester (85) 

20 Ethereal diazomethane [-23 mmol generated from addition of diazald (7.1 g,) in 
diethyl ether (115 ml) onto sodium hydroxide (8.0 g) in water (14 ml) / ethanol 
(28 ml) at 65 °C] was added in portions to a stirred solution of (5)-2,5- 
dihy<fropyrrole-l,2-dicarboxylic acid l-terM>utyl ester (71) (ex Bachem, 4.98 g, 
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23.4 mmol) in dichloromethane (100 ml) at 0 °C over 5 minutes. The solution was 
stiiied for 1 hour at 0 °C then glacial acetic acid (0.5 ml) was added dropwise. 
The product was extracted into dichloromethane (50 ml) then washed with 
saturated aqueous sodium hydrogen carbonate solution (100 ml), water (100 ml) 

5 and brine (100 ml). The organic layer was dried (Na 2 S0 4 ) and the solvents 
removed in vacuo to obtain (,S)-2,5-dmydropyrrole-l,2-dicarboxylic acid 1-terr- 
butyl ester 2-methyl ester (85) (4.66 g, 88%), which was used without further 
purification. TLC (Single spot, R f = 0.25, EtOAc : heptane 1 : 4), HPLC-MS 
172.1 [M + 2H - Buf, 250.1 [M + Na] + , 477.2 [2M + Naf; CuHi 7 NO 4 .0.4H 2 O 

10 req.(fhd.) % C 56.38 (56.47), % H 7.66 (7.25), % N 5.97 (5.88). 

Preparation of (5)-2-hydroxymethyl-2,5-dihydropyrrole-l-carboxylic acid 
te/*-butyl ester (86) 

15 Methanol (1.66 ml, 41 mmol) was added dropwise to a stirred suspension of 
lithium borohydride (0.90 g, 41 mmol) in tetrahydrofuran (20 ml) over 2 minutes 
under an atmosphere of argon, followed by a solution of (S)-2,5-dihydropyrrole- 
1,2-dicarboxylic acid 1-terr-butyl ester 2-methyl ester (85) (4.65 g, 20.5 mmol) in 
tetrahydrofuran (50 ml) over 15 minutes. The mixture was stirred for 70 minutes 

20 then poured into water (125 ml). The product was extracted into dichloromethane 
(3x 100 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. The residue was 
purified by flash chromatography over silica eluting with ethyl acetate : heptane 
mixtures 15 : 85 to 25 : 75 to give (S)-2-hydroxvmemyl-2,5-dihydropyrrole-l- 
carboxylic acid tert-butyl ester (86) as a colourless oil (3.75 g, 92%), [ajo 22 -136° 

25 (c=l, CHC1 3 ). TLC (Single spot, R/= 0.30, EtOAc : heptane 2 : 3), HPLC-MS 
222.1 [M + Na] + , 421.1 [2M + Naf; CioHi 7 N0 3 .0.3H 2 0 req.(fhd.) % C 58.72- 
(58.82), % H 8.67 (8.35), % N 6.85 (6.88); d H (500 MHz, CDCI3) mixture of 
rotamers (major : minor = 4 : 1) 1.47 and 1.49 (9H total, each s, (CH 3 ) 3 C% 3.55 
(0.8H, ddd, /= 11.1, 7.7, 1.1 Hz, CH 2 OH major), 3.61-3.66 (0.2H, m, CifcOH 

30 minor), 3.77 (1H, m, Ctf 2 OH), 3.95-4.09 (1H, m, H-5), 4.14-4.19 (0.8H, m, H-5 
major), 4.24-4.30 (0.2H, m, H-5 minor), 4.58 (0.2H, br. s, H-2 minor), 4.64 (1H, 
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m, OH), 4.69-4.75 (0.8H, m, H-2 major), 5.57-5.63 and 5.78-5.82 (each 0.8H, m, 
H-3 and H-4 major), 5.65-5.70 and 5.89-5.94 (each 0.2H, m, H-3 and H-4 minor). 

Alternative preparation of (5)-hydroxymethyl-2,5-dihydropyrrole-l- 
5 carboxylic acid teit-butyl ester (86) 

A solution of diisobutylaluminium hydride (1.0M in tetrahydrofuran, 18.7 ml, 
18.7 mmol) was added dropwise to a stirred solution of (5)-2,5-dihydropyrrole- 
1,2-dicarboxylic acid 1-terf-butyl ester 2-methyl ester (85) (ex Bachem, 1.06 g, 

10 4.67 mmol) in tetrahydrofuran (15 ml) at -70 °C over 45 minutes under an 
atmosphere of argon. The mixture was stirred for 15 minutes at -70 °C then at 
ambient temperature for 3.25 hours before cooling to 0 °C and adding ethyl 
acetate (10 ml) dropwise followed by saturated aqueous sodium potassium tartrate 
solution (60 ml), ethyl acetate (65 ml) and brine (60 ml). The organic layer was 

15 separated then the aqueous layer extracted with ethyl acetate (60 ml). The organic 
layers were combined then washed with brine (50 ml), dried (MgS0 4 ), and 
solvents removed in vacuo to leave a residue which was purified by flash 
chromatography over silica eluting with ethyl acetate : heptane mixtures 15 : 85 to 
25 : 75 to give (5)-hydroxymethyl-2,5-dihydropyrrole-l -carboxylic acid /erf-butyl 

20 ester (86) as a colourless oil (0.34 g, 36%), [a]* 2 -120.5° (c=l, CHC1 3 )- TLC 
(Single spot, 0.30, EtOAc : heptane 2 : 3), analytical HPLC R t = 9.375 min; 
HPLC-MS 222.1 [M + Na] + , 421.2 [2M + Naf. ' 

Preparation of (S)-(iV'-beiizyloxycart 
25 pyrrole-l-carboxylic acid terf-butyl ester (87) 

i) Pyridine (7.6 ml, 94.2 mmol) was added to a solution of (S)-hydroxymethyl-2,5- 
dihydropyrrole-l-carboxylic acid terf-butyl ester (86) (3.75 g, 18.8 mmol) in 
dichloromethane whilst stirring at 0 °C followed by methanesulfonyl chloride 
30 (1.53 ml, 19.8 mmol) in portions over 10 minutes. The mixture was stirred for 1 
hour at 0 °C then at ambient temperature for 14 hours. The product was extracted 
into dichloromethane (250 ml), washed with ice-chilled hydrochloric acid (1M, 2x 
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125 ml) and aqueous saturated sodium hydrogen carbonate solution (125 ml), 
dried (Na 2 SC>4), and solvents removed in vacuo to leave (Sy 
methanesulfonyloxymethyl-2,^ acid terf-butyl ester 

as an oily residue (5.2 g, 100%) which was used without further purification. TLC 

5 (Single spot, R f = 0.20, EtOAc : heptane 3 : 7), analytical HPLC R t = 12.785 min; 
HPLC-MS 222.0 [M + 2H - Bu] + , 577.1 [2M + Na] + ; d» (500 MHz, CDCI3) 
mixture of rotamers (major : minor = 4 : 3) 1.45 and 1.49 (9H total, each s, 
(C# 3 ) 3 C), 2.96 (3H, s, S0 2 Ci7 3 )> 4.02-4.03 (0.43H, m, H-5 minor), 4.04-4.07 
(0.57H, m, H-5 major), 4.12-4.57 (3H, m, H-5, C# 2 OS), 4.67 (0.43H, br. s, H-2), 

10 4.74 (0.57H, br. s, H-2), 5.73-5.98 (2H, m, H-3 and H-4); dc (125 MHz, CDC1 3 ) 
28.41 (C(CH 3 ) 3 ), 36.99, 37.46 (SCH 3 ), 53.80, 53.95 (C-5), 62.90, 63.02 (C-2), 
69.14, 69.34 (CH 2 OS), 80.12, 80.62 (C(CH 3 ) 3 ), 126,08, 126.16 and 128.27, 
128.36 (C-3 and C-4), 153.73, 154.13 (q,NC=0). 

15 ii) Sodium hydride (60% dispersion in oil, 3.0 g, 75.1 mmol) was added to a 
stirred solution of benzyl N-hydroxycarbamate (13.2 g, 78.8 mmol) in 
tetrahydrofuran (200 ml) at 0 °C in portions over 30 minutes under an atmosphere 
of argon. The mixture was stirred for 5 minutes at 0 °C then a solution of (iS)- 
methanesulfonyloxymethyl-2,5-dihydropyirole-l-carboxyU acid terf-butyl ester 

20 (5.2 g, 18.6 mmol, prepared as above) in tetrahydrofuran (175 ml) was added 
dropwise over 15 minutes. The resulting cloudy suspension was stirred for 1 hour 
at ambient temperature then at 65 °C for 4 hours, followed by 14 hours at ambient 
temperature then 7 hours at 65 °C. The product was extracted into 
dichloromethane (250 ml) then cautiously washed with water (250 ml). The 

25 aqueous layer was extracted with dichloromethane (250 ml) then the combined 
organic layers washed with water (3x 150 ml) and brine (250 ml), dried (Na 2 S0 4 ), 
and the solvents removed in vacuo. The residue was purified twice by flash 
chromatography over silica eluting with ethyl acetate : heptane mixtures 25 : 75 to 
30 : 70 then 0 : 1 00 to 25 : 75 to give (iS)-(N-benzyloxy 

30 caibonylaminooxymethyl)-2,5-dihydropynx>le-l-carboxylic acid tert-butyl ester 
(87) as a colourless oil (1.67 g, 26%) together with recovered (S)' 
methanesulfonyloxymethyl-2,5-dihydropym>le-l-carbo acid ter/-butyl ester 
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(2.44 g, 47%). Data for (S)-(A^-benzyloxycarbonylaminooxymethyl)-2,5- 
dfeydropyrrole-l-carboxylic acid ter/-butyl ester (87). TLC (Single spot, Rf = 
0.35, EtOAc : heptane 2 : 3), analytical HPLC R, = 17.141 min; HPLC-MS 349.1 
[M + H] + , 371.1 [M + Naf, 719.2 [2M + Naf; Elemental analysis C18H24N2O5 
5 req.(md.) % C 62.05 (62.18), % H 6.94 (7.05), % N 8.04 (7.90); HRMS 
C 18 H 2 4N 2 05Na req. 371.1583, fed. 371.1590 (1.83ppm); dn (500 MHz, CDCI3) 
mixture of re-tamers (major : minor = 2 : 1) 1.46 (9H, s, (CH 3 ) 3 C), 3.67 (0.67H, 
dd, J= HAS and 7.6 Hz, CH 2 Om major), 3.89 (0.33H, dd, /= 10.2 and 6.2 Hz, 
CffcONH minor), 3.99 (0.67H, dd, /= 11.45 and 3.7 Hz, C# 2 ONH major), 3.95- 

10 4.10 (1H, m, H-5), 4.08-4.13 (0.33H, m, C# 2 ONH minor), 4.21 (0.67H, dd,J = 
15.7 and 1.8 Hz, H-5 major), 4.20-4.26 (0.33H, m, H-5, minor), 4.63 (0.33H, br. s, 
H-2 minor), 4.85-4.90 (0.67H, m, H-2 m, major), 5.13-5.18 (2H, m, OCifcPh), 
5.68-5.73 and 5.82-5.87 (2H, m, H-3 and H-4), 7.30-7.37 (5H, aromatics), 7.52 
(0.33H, br. s, N#, minor), 8.69 (0.67H, br. s, NH, major); dc (125 MHz, CDa 3 ) 

15 28.40 (C(CH 3 ) 3 ), 53.57, 53.78 (C-5), 62.18, 62.76 (C-2), 67.13, 67.55 (OCH 2 Ph), 
77.27, 77.86 (CH 2 ONH), 80.07 (C(CH 3 ) 3 ), 126.62, 126.72, 127.47 , 127.85, 
128.12, 128.24, 128.50, 128.54, 128.58 (C-3, C-4, aromatic CH), 135.48, 135.87, 
136.18 (aromatic quaternary), 154.04, 155.24 (CH 2 NC=0), 156.94, 157.39 
(ONC=0). 

20 

Preparation of (2i?)-(iV^benzyloxycarbonylaininooxymethyl)-6-oxa-3-aza 
bicyclo[3.1.0]hexane-3-carboxylic acid tert-butyl ester (88) 

meto-Chloroperoxybenzoic acid (57-86%, 1.9g, -7.7 mmol) was added in portions 
25 under an atmosphere of argon over 15 minutes to a stirred solution of (S)-(N'- 
benzyloxycarbonylammooxymetoyl)-2,5-dfeyd acid /erf- 

butyl ester (87) (600 mg, 1.72 mmol) in dichloromethane (12 ml). The mixture 
was stirred for 14 hours then the product was extracted into dichloromethane (50 
ml), washed with aqueous saturated sodium hydrogen carbonate solution (2x 30 
30 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. The residue was purified 
by flash chromatography over silica eluting with ethyl acetate : heptane 0 : 100 to 
30 : 70 to give (2/?)-(^'-benzyloxycarbonylaminooxymethyl)-6-oxa-3- 
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azabicyclo[3.1.0]hexane-3-carboxylic acid ferf-butyl ester (88) as a colourless oil 
(390 mg, 62%). TLC (Single spot, R f = 0.35, EtOAc : heptane 2 : 3), analytical 
HPLC R, = 15.733 min; HPLC-MS 265.1 [M+ 2H - Boc] + , 309.0 [M + 2H - Bu] + , 
387.1 [M + Naf, 751.2 [2M + Naf; C 18 H 2 4N 2 O 6 .0.4H 2 O req.(fod.) % C 58.21 
5 (58.24), % H 6.73 (6.62), % N 7.54 (7.57); HRMS C, 8 H 2 4N 2 0<>Na req. 387. 1 532, 
fiid. 387.1534 (0.42ppm). 

Preparation of (3a5, 65", 6a5>6-hydroxytetrahydro-2-oxa-l,4-diazapentalene- 
1,4-dicarborylic acid 1-benzyl ester 4-tert-butyl ester (89) 

10 

Potassium carbonate (1.06 g, 7.7 mmol) was added to a stirred solution of (2/?)- 
(Ar-benzyloxycarbonylammooxymethyl)-6-oxa-3-azabicyclo[3.1.0]hexane-3- 
carboxylic acid ferf-butyl ester (88) (280 mg, 0.77 mmol) in acetonitrile (4 ml) 
under an atmosphere of argon. The suspension was stirred for 5 hours then the 

15 product was extracted into dichloromethane (30 ml) and washed with water (10 
ml). The aqueous layer was extracted with dichloromethane (10 ml) then the 
combined organic layers washed with water (10 ml), dried (Na 2 S0 4 ), and the 
solvents removed in vacuo. The residue was purified by flash chromatography 
over silica eluting with ethyl acetate : heptane mixtures 0 : 100 to 30 : 70 to give 

20 (3a5, 65, 6aS)-6-hydroxytetrahydro-2-oxa 

acid 1-benzyl ester 4-ferf-butyl ester (89) as a colourless oil (141 mg, 50%) 
together with recovered (15, 2R, 5/?)-2-(i\r-ben2^oxycarbonylaminooxymethyl)- 
6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxyUc acid ferf-butyl ester (88) as a 
colourless oil (71 mg, 25%). Data for (3a5, 65, 6a5)-6-hydroxytetrahydro-2-oxa- 

25 l,4-diazapentalene-l,4-dicarboxyUc acid 1-benzyl ester 4-ferf-butyl ester (89). 
TLC (Single spot, R f = 0.20, EtOAc : heptane 2 : 3), analytical HPLC R, = 14.994 
min; HPLC-MS 265.1 [M + 2H - Bocf , 309.1 [M + 2H - Buf , 751.2 [2M + 
Naf; HRMS QsH^OeNa req. 387.1532, md. 387.1529 (-0.87ppm); d H (500 
MHz, CDC1 3 ) mixture of rotamers, tentative proton assignment, 1.45 (9H, s, 

30 C(Gffi)3), 2.28 (1H, d, / = 3.9 Hz, OH), 3.45-4.81 (7H, m, BocNCHC# 2 , 
BocNC/f, BocNCi7 2 , CHOH, CbzNC/t), 5.12-5.26 (2H, m, OCif 2 Ph), 7.32-7.42 
(5H, aromatics). Data for (15, 2R, 5^)-2-(iV'-benzyloxycarbonylaminooxymethyl)- 
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6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxyiic acid terf-butyl ester (88). TLC 
(Single spot, R f = 0.35, EtOAc : heptane 40 : 60), HPLC-MS 265.1 [M + 2H - 
Boc] + , 309.1 [M + 2H - Bu] + , 387.1 [M + Naf, 751.2 [2M + Na] + ; da (500 MHz, 
CDCI3) mixture of rotamers, tentative proton assignment, 1.41 (9H, s, C(CH$i) 9 
5 3.39-3.72 (3H, m, H-2 and H-5), 3.90-4.41 (4H, m, H-3, H-4 and Ctf 2 ON), 5.12- 
5.20 (2H, m, OC/frPh), 7.31-7.39 (5H, aromatics), 7.60 and 8.0 (0.8H total, each 
br. s,N/f). 

Preparation of (3a5, 65, 6a5)-6-hydroxytetrahydro-2-oxa-l,4-diazapentaIene- 
10 1,4-dicarboxylic acid 4-ter*-butyl ester l-(9H-fluoren-9-ylmethyl) ester (90) 

■ Ethanol (2.5 ml) was cautiously added to a stirred mixture of (3a5, 65, 6aS)-6- 
hydroxyteti^ydro-2-oxa-l,4-diazapentalene-l,4-dicaiboxylic acid 1 -benzyl ester 
4-ferf-butyl ester (89) (43 mg, 0.118 mmol) and 10% palladium on charcoal (5 

15 mg) under an atmosphere of argon at 0 °C. The argon was replaced by hydrogen 
then the suspension was stirred at ambient temperature for 45 minutes then the 
hydrogen was replaced by argon before filtering the mixture through celite in 
vacuo. The filter cake was washed with ethanol (25 ml) then solvents removed in 
vacuo from the filtrate to leave (3a5, 65, 6a5)-6-hydroxyhexahydro-2-oxa-l,4- 

20 diazapentalene-4-carboxylic acid terf-butyl ester as an oily residue (28 mg), which 
was used without further purification. HPLC-MS 175.1 [M + 2H - Bu] + , 483.2 
[2M + Na] + . A solution of sodium carbonate (31 mg, 0.295 mmol) in water (1.75 
ml) was added whilst stirring to a solution of (3aS, 65, 6a5)-6-hydroxyhexahydro- 
2-oxa-l,4-diazapentalene-4-carboxylic acid tert-butyl ester (28 mg) in 1,4-dioxane 

25 (1.0 ml). The mixture was cooled to 0 °C then a solution of Fmoc-Cl (34 mg, 
0.132 mmol) in 1,4-dioxane (0.75 ml) was added dropwise over 40 minutes. The 
mixture was stirred at 0 °C for 2.25 hours then at ambient temperature for 30 
minutes. Water (20 ml) was added then the product extracted into 
dichloromethane (3x 15 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. 

30 The residue was purified by flash chromatography over silica eluting with ethyl 
acetate : heptane mixtures 0 : 100 to 30 : 70 to give (3a5, 65, 6a5)-6- 
hydroxytetrahydro-2-oxa- 1 ,4-diazapentalene- 1 ,4-dicarboxylic acid 4-terf-butyl 
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ester l-(9H-fluoren-9-ylmethyl) ester (90) as a white solid (40 mg, 75%). TLC 
(Single spot, R f = 0.20, EtOAc : heptane 3 : 7), analytical HPLC R t = 18.217 min; 
HPLC-MS 475.1 [M + Naf, 927.2 [2M + Naf; C^H^N^O-SEtC-Ac req.(fiid.) 
% C 65.35 (64.85), % H 6.50 (6.21), % N 5.64 (5.66). 

5 

Preparation of (3aS*, 6aS)-6-oxo-tetrahydro-2-oxa-l,4-dia2apentalene-l,4- 
dicarboxylic acid 4-teit-butyl ester l-(9H-fluoren-9-ylmethyl) ester (91) 

D ess-Martin periodinane (73 mg, 0.170 mmol) was added to a stirred solution of 

10 (3aS, 6S, 6aS)-6-hydroxyteti^ydro-2-oxa-l ,4-diazapentalene-l ,4-dicarboxylic 
acid 4-ferr-butyl ester 1 -(9H-fluoren-9-ylmethyl) ester (90) (39 mg, 0.086 mmol) 
in dichloromethane (1 .25 ml). The mixture was stirred for 2.5 hours, stored at -80 
°C for 14 hours, and then purified, by flash chromatography over silica eluting 
with ethyl acetate : heptane mixtures 5 : 95 to 15 : 85 to give (3aS, 6aS)-6-oxo- 

15 tetrahydro-2-oxa-l,4-diazapentalene-l,4-dicarboxylic acid 4-ter/-butyl ester 1- 
(9H-fluoren-9-ylmethyl) ester (91) as a white solid (31 mg, 80%). TLC (Single 
spot, R f = 0.30, EtOAc : heptane 2 : 3), analytical HPLC broad peak R, - 19.57- 
22.15 min; HPLC-MS single broad main UV peak, 473.1 [M + Naf, 491.1 [M + 
H 2 0 + Na] + , 923.1 [2M + Naf, 959.1 [2M + 2H 2 0 + Naf; HRMS C^H^OeNa 

20 req;. 473.1689, md. 473.1690 (0.24ppm); d H (500 MHz, CDC1 3 ) mixture of 
rotamers major : minor 1.5 : 1, 1.48 (5.4H, s, C(CH 3 ) 3 major), 1.50 (3.6H, s, 
C(C# 3 ) 3 minor), 3.49-3.58 (1H, m, BocNCHC# 2 ), 3.78-3.92 (2H, m, BocNCff 2 ), 
4.13 (0.4H, d, J = 9.5Hz, BocNCHC/fc [minor]), 4.20-4.29 (1.6H, m, Fmoc-C/7 
and BocNCHC/fc [major]), 4.46-4.52 (1H, m, Fmoc-C/f 2 ), 4.60-4.74 (2.4H, m, 

25 Fmoc-Cr7 2 , FmocNC^, BocNCH [minor]), 4.83 (0.6H, dd, J = 7.5 and 4.3Hz, 
BocNC# [major]), 7.29-7.78 (8H, aromatic); dc (125 MHz, CDC1 3 ) 28.38, 28.31 
(C(CH 3 ) 3 ), 46.96, 47.05 (Fmoc-CH), 52.40, 52.93 (BocNCH 2 ), 61.95 (BocNCH), 
64.48, 65.31 (FmocNCH), 68.59, 68.76 (Fmoc-CH2), 77.17, 77.31 
(BocNCHCH 2 ), 81.61 (C(CH 3 ) 3 ), 120.02, 125.11, 125.35, 127.21, 127.28, 127.98 

30 (Fmoc aromatic CH), 141.29, 141.33, 143.04, 143.12 (Fmoc quaternary), 153.09, 
154.00 (Boc 0=0), 157.64 (Fmoc C=0), 204.85, 205.44 (C=Q). 
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Broadly following the general details from Scheme 6, the required bicycle 
building block (3aS, 6aS)-6-oxo-tetrahydro-2-oxa-l ,4-diazapentalene-l ,4- 
dicarboxylic acid 4-terr-butyl ester l-(9H-fluoren-9-ylniethyl) ester (91) was 
converted to the corresponding equivalent of building block-linker construct (27) 
5 (where Pg2 is fert-butoxycaibonyl) as follows: 

A solution of sodium acetate trihydrate (24 mg, 0.173 mmol) in water (0.25 
ml) was added to a solution of (3aS, 6aS)-6-oxo-tetrahydro-2-oxa- 1 ,4- 
diazapentalene-l,4-dicarboxylic acid 4-fcrf-butyl ester l-(9H-fluoren-9- 

10 ylmethyl) ester (91) (26 mg, 0.058mmol) and 4- 

[[(hydjazinocarbonyl)amino]methyl]cyclohexane carboxylic acid, 
trifluoroacetate (Murphy, A. M., et al, J. Am. Chem. Soc, 114, 3156-3157, 
1992) (38 mg, 0.1 16 mmol) in ethanol (1.75 ml). The reaction heated at 75 °C 
in a sealed tube for 1.5 hour. The product was extracted into chloroform (50 

15 ml) then washed with hydrochloric acid (0.1M, 2 x 25 ml), saturated aqueous 

sodium chloride solution (30 ml) then dried (Na 2 S0 4 ) and the solvent removed 
in vacuo to leave the product as a white solid (37 mg, ~100%). Analytical 
HPLC has main UV peaks with Rt = 20.223 and 21.596mins and HPLC-MS 
(main UV peaks each with 648.2 [M+Hf). 

20 

Following the general details from Scheme 6, the corresponding building block- 
linker construct was attached to the solid phase providing loaded building block- 
linker construct following standard loading protocols and indicated quantitative 
loading. 

25 

EXAMPLES 249a to 249c were prepared entirely by solution phase synthesis 
methods (broadly defined by the general strategy detailed in Scheme 4) following 
Schemes 23 to 25 and have utility as inhibitors of cathepsin K with Ki < lOOOnM. 

30 
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R' - Alloc (100) 
°H (101) 




EXAMPLE 249a 



Scheme 23. (a) DEBAL-H, THF or LiBEL,, MeOH, THF (b) Methanesulfonyl chloride, 
triethylamine, DCM (c) Sodium azide, DMF, 110°C (d) Ph 3 P / H 2 0, 1,4-dioxane, 50°C (e) 3- 
5 PhenyIoxa2iridine-2-carboxylic acid allyl ester, DCM (f) (Boc^O, DCM, 60°C (g) Pd(PPh 3 ) 4 , 
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PhSiH 3 , DCM (h) Alloc-Leu-F, DMF (i) 4-te^Butylbenzoic acid, HBTU, HOBT, NMM, DMF 0) 
m-Chloroperoxybenzoic acid, DCM. (k) Potassium carbonate, CH 3 CN, 60°C (1) Pd-C, H 2 , ethanol 
(m) (PhCO^O, DMF (n) Dess-Martin periodinane, DCM (o) TFA, DCM 

5 Preparation of (5)-2,5-dihydropyrrole-l,2-dicarboxylic acid 1-benzyl ester 2- 
methyl ester (92) 

Carbonic acid benzyl ester 2,5-dioxopyrrolidin-l-yl ester (8.45 g, 33.9 mmol) then 
triethylamine (10.8 ml, 77 mmol) were added dropwise to a stirred solution of (*S)- 

10 2,5-dihydropyirole-l,2-dicaiboxylic acid 1-benzyl ester 2-methyl ester 
hydrochloride (5.0 g, 30.6 mmol) and THF : water (1:1, 306 ml) at 0 °C. The 
mixture was stirred at ambient temperature for 12 hours then half of the solvent 
was removed in vacuo. The product was extracted into tert-butyl methyl ether (3 x 
100 ml) then the combined organic layers were washed with 5% hydrochloric acid 

15 (100 ml), 5% aqueous sodium hydrogen carbonate solution (100 ml) and brine 
(100 ml), dried (MgS0 4 ), and the solvents removed in vacuo. The residue was 
purified by flash chromatography over silica eluting with heptane : ter*-butyl 
methyl ether 2 : 1 to give (£)-2,5-dihydro pyrrole- 1,2-dicarboxylic acid 1-benzyl 
ester 2-methyl ester (92) as a pale yellow oil (7.9 g, 99%). TLC (R f = 0.30, 

20 heptane : tert-butyl methyl ether 1:1), analytical HPLC single peak with R t = 
13.935 min, HPLC-MS 262.0 [M + H] + , 284.0 [M + Na] + , 545.1 [2M + Na] + . 8 H 
(500 MHz, CDCI3) approximately 1 : 1 mixture of rotamers, 3.57 and 3.64 (3H, 
each s, OC%), 4.22-4.36 (2H, m, H-5), 5.03-5.14 (3H, m, OC# 2 Ph and H-2), 
5.69-5.78 and 5.92-5.99 (2H, each m, H-3 and H-4), 7.29-7.39 (5H, aromatics); 5 C 

25 (125 MHz, CDCI3) 52.25 and 52.42 (OCH 3 ), 53.36 and 53.85 (C-5), 66.25 and 
66.56 (C-2), 67.09 and 67.16 (PhCH 2 0), 124.66, 127.80, 127.91, 127.98, 128.03, 
128.40, 128.46, 129.09 and 129.18 (C-3, C-4 and aromatic CH), 136.43 and 
136.51 (aromatic quaternary), 153.91 and 154.36 (NC=0), 170.38 and 170.62 
(CHC=0). 

30 

Preparation of (*S)-2-hydroxymethyl-2,5-dihydropyrrole-l-carboxylic acid 
benzyl ester (93) 
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Diisobutylaluminium hydride (1.5M in toluene, 2.62 ml, 3.93 mmol) was added 
dropwise over 20 minutes to a stirred solution of (iS>2,5-dihydropyrrole-l,2- 
dicarboxylic acid 1 -benzyl ester 2-methyl ester (92) (0.41 g, 1.57 mmol) in THF 

5 (15 ml), at -78 °C under an atmosphere of argon. The mixture was stirred for 2 
hours at -78 °C then at ambient temperature for 18 hours. Saturated aqueous 
potassium sodium tartrate solution (40 ml) was added slowly to the mixture, 
followed by ethyl acetate (40ml) and magnesium sulphate ~5 g. The resultant 
slurry was vigorously stirred for 2 hours, then filtered and the filter cake washed 

10 with ethyl acetate. The filtrate was concentrated in vacuo. The residue was 
purified by flash chromatography over silica eluting with ethyl acetate : heptane 1 
: 4 to give (^-2-hydroxymethyl-2,5-dihydropyrrole-l-carboxylic acid benzyl ester 
(93) as a pale yellow oil (130 mg, 36%). TLC (R f = 0.30, heptane : ethyl acetate 1 
: 1), analytical HPLC single peak with R, = 11.033 min, HPLC-MS 234.1 [M + 

1 5 H] + , 256.0 [M + Naf, 489.1 [2M + Naf. d« (500 MHz, CDC1 3 ) approximately 4 : 
1 mixture of rotamers, 3.58-3.66 (1H, m, CH 2 OH), 3.77-3.85 (1H, m, Ci/ 2 OH), 
4.14-4.32 (3H, m, CH 2 Otfand H-5), 4.63-4.68 (0.2H, br. s, H-2 minor), 4.76-4.81 
(0.8H, m, H-2 major), 5.14-5.21 (2H, m, OC# 2 Ph), 5.63-5.66 and 5.81-5.85 
(1.6H, m, H-3 and H-4 major), 5.69-5.73 and 5.90-5.96 (0.4H, m, H-3 and H-4 

20 minor), 7.29-7.39 (5H, aromatics); dc (125 MHz, CDC1 3 ) 53.98 (major) and 54.59 
(minor) (C-5), 64.27 (minor) and 66.65 (major) (CH 2 OH), 66.11 (minor) and 
68.08 (major) (C-2), 67.41 (PhCH 2 0), 126.67, 126.70, 126.96, 127.19, 127.40, 
127.62, 127.95, 128.17, 128.54 and 128.60 (C-3, C-4 and aromatic CH), 136.30 
(aromatic quaternary), 156.68 (NC=0). 

25 

Alternative preparation of (5)-2-hydroxymethyl-2,5-dihydropyrrole-l- 
carboxylic acid benzyl ester (93) 

Methanol (2.43 ml) followed by a solution of (5)-2,5-dihydropyrrole-l,2- 
30 dicarboxylic acid 1-benzyl ester 2-methyl ester (92) (7.90 g, 30.2 mmol) in THF 
(125 ml) were added dropwise to a stirred suspension of lithium borohydride 
(1.32 g, 60.5 mmol) in THF (45 ml). The mixture was stirred for 1 hour then 
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water (10 ml) cautiously added dropwise. The product was extracted into tert- 
butyl methyl ether (3 x 100 ml) then the combined organic layers dried (MgSCU), 
and the solvents removed in vacuo. The residue was purified by flash 
chromatography over silica eluting with heptane : ethyl acetate 4 : 1 to give (*S)-2- 
5 hydroxymethyl-2,5-dihydropyrrole-l-caiboxylic acid benzyl ester (93) as a pale 
yellow oil (638 g, 90%). TLC (R f = 0.30, heptane : ethyl acetate 1 : 1), analytical 
HPLC single peak with R t = 1 1.036 min, HPLC-MS 234.1 [M + H] + , 256.0 [M + 
Na] + , 489.1 [2M + Na] + . 

10 Preparation of (S^-methanesutfonyloxymeth^ 
carboxylic acid benzyl ester (94) 

Triethylamine (337 pi, 2.4 mmol) was added dropwise to a stirred solution of (5)- 
2-hydroxymethyl-2,5-dihydropyrrole-l -carboxylic acid benzyl ester (93) (0.35 g, 

15 1.50 mmol) and methanesulfonyl chloride (174 |^, 2.25 mmol) in 
dichloromethane (10 ml) at 0 °C. The mixture was stirred for 30 minutes then 
washed with water (10 ml) and brine (10 ml), dried (Na 2 S0 4 ), and the solvents 
removed in vacuo to give (»S)-2-methanesiilfonyloxymethyl-2,5-dihydropyrrole-l- 
caiboxylic acid benzyl ester (94) as a pale yellow oil (443 mg, 95%) which was 

20 used without further purification. TLC (R f = 0.30, heptane : ethyl acetate 1 : 1), 
analytical HPLC single peak with R t = 14.115 min, HPLC-MS 312.0 [M + H] + , 
334.0 [M + Naf , 645.1 [2M + Na] + . . 

Preparation of (iS>2-azidomethyl-2,5-dmydropyrrole-l-carboxylic acid 
25 benzyl ester (95) 

Sodium azide (8.89 g, 137 mmol) was added to a stirred solution of (5)-2- 
methanesulfonyloxymethyl-2 9 5-dihydropyrrole-l -carboxylic acid benzyl ester 
(94) (8.52 g, 27.4 mmol) in DMF (150 ml). The reaction mixture was stirred at 
30 1 10 °C for 1 hour. The solvent was removed in vacuo then the product extracted 
into ethyl acetate (300 ml), washed with water (300 ml), brine (200 ml), dried 
(MgS0 4 ), and the solvents removed in vacuo. The residue was purified by flash 
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chromatography over silica eluting with heptane : ethyl acetate 9 : 1 to give (5)-2- 
azidomefliyl-2,5-dihydropyiTole-l-carboxylic acid benzyl ester (95) as a pale 
yellow oil (5.05 g, 72 %). TLC (R f = 0.65, heptane : ethyl acetate 1 : 1), analytical 
HPLC single peak with R, = 17.855 min, HPLC-MS 259.0 [M + H] + , 281.0 [M + 
5 Naf, 539.1 [2M + Naf. 

Preparation of (5)-2-aminomethyl-2,5-dihydropyrrole-l-carboxylic acid 
benzyl ester (96) 

10 Triphenylphosphine (3.20 g, 12.2 mmol) was added to a stirred solution of (S)-2- 
azidomethyl-2,5-dihydropyrrole-l-carboxyUc acid benzyl ester (95) (2.10 g, 8.13 
mmol) in THF (170 ml) containing water (2 ml). The mixture was stirred at 50 °C 
for 2.5 hours then at ambient temperature 16 hours. The were solvents removed in 
vacuo then the residue was purified by flash chromatography over silica eluting 

15 with dichloromethane : methanol 99 : 1 to 95 : 5 mixtures to give (5)-2- 
ammomemyl-2,5-dihydropyrrole-l-carboxylic acid benzyl ester (96) as a pale 
yellow oil (2.15 g) which was contaminated with triphenylphosphine oxide. The 
pale yellow oil was dissolved in terf-butyl methyl ether (15 ml) men cooled to 0 
°C before adding HC1 in 1,4-dioxane (4M, 5 ml) followed by iced-water (20ml). 

20 The aqueous layer was extracted with tert-butyl methyl ether (3 x 20 ml), then the 
pH adjusted to -12 using 1M aqueous sodium hydroxide solution. The product 
was then extracted into dichloromethane (3 x 50 ml) and the combined 
dichloromethane layers were dried (MgS0 4 ), and the solvents removed in vacuo 
to give (5)-2-aminomethyl-2,5-dihydropyrrole-l-carboxylic acid benzyl ester (96) 

25 as a pale yellow oil (1 .40 g, 74%). TLC (R f = 0.20, methanol : dichloromethane 1 : 
9), HPLC-MS 233.1 [M + Hf , 255.1 [M + Naf, 487.1 [2M + Naf. Oh (500 MHz, 
D 6 -DMSO) 1.30-2.10 (1H, br. s, CH 2 N# 2 ), 3.00-3.70 (1H, br. s, CH 2 N# 2 ), 2.64- 
2.75 (1H, m, C# 2 NH 2 ), 2.79-2.88 (1H, m, C/f 2 NH 2 ), 4.00-4.21 (2H, m, H-5), 
4.42-4.47 (1H, m, H-2), 5.05-5.16 (2H, m, PhC# 2 0), 5.84-6.01 (2H, m, H-4 and 

30 H-5), 7.31-7.40 (5H, aromatics); dc (125 MHz, D 6 -DMSO) 43.91 and 44.85 
(CH 2 NH 2 ), 53.86 and 54.47 (C-5), 65.81 and 65.99 (PhCH 2 0), 66.41 and 67.17 
(C-2), 126.30, 126.36, 127.55, 127.58, 127.84, 127.86, 128.48, 128.51, 128.83 
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and 129.06 (C-3, C-4 and aromatic CH), 137.13 and 137.17 (aromatic quaternary), 
153.82 and 153.97 (NC=0). 

Preparation of (5>2^ f -allyloxycarbonylhydrazinomethyI)-2,5-dihy 
5 pyrrole-l-carboxylic acid benzyl ester (97) 

i) Preparation of 3-phenyloxaziridine-2-cafboxylic acid allyl ester 

Ice-chilled sodium hydroxide (2M, 50 ml, 100 mmol) was added to a vigorously 
10 stirred solution of benzaldehyde (5.3 g, 50 mmol) in diethyl ether (50 ml) at 
ambient temperature, then ice-chilled solutions of hydroxylamine-0-sulfuric acid 
(6.0 g, 53 mmol) in water (50 ml) and sodium hydroxide (2M, 25 ml, 50 mmol) 
were added simultaneously over 20 minutes. Allyl chloroformate (5.31 ml, 50 
mmol) was added dropwise over 5 minutes then the mixture was stirred at 0 °C 
15 for 10 minutes before separating the ethereal layer. The aqueous phase was 
extracted with diethyl ether (2 x 25 ml), then fee combined organic layers stirred 
at 0 °C for 10 minutes with a solution of hydroxylamine-O-svilfuric acid (2.5 g, 21 
mmol) in water (25 ml). The phases were separated, then the aqueous phase 
extracted with diethyl ether (2 x 25 ml). The combined ethereal layers were dried 
20 (MgS0 4 ), and the solvents removed in vacuo. The brown oily residue was purified 
by flash chromatography over silica eluting with heptane : ethyl acetate 9 : 1 to 
give 3-phenyloxaziridine-2-carboxylic acid allyl ester as a pale yellow oil (1.44 g, 
14%). TLC (R f = 0.7, heptane : ethyl acetate 1 : 1), HPLC-MS 206.0 [M + H] + , 
228. 1 [M + Naf, 433.0 [2M + Na] + . 

25 

ii) 3-Phenyloxaziridine-2-carboxylic acid allyl ester (prepared as above, 1.16 g, 
5.63 mmol) was added to a stirred solution of (S)-2-aminomethyl-2,5- 
dihydropyrrole-l-carboxylic acid benzyl ester (96) (0.35 g, 1.50 mmol) in 
dichloromethane (10 ml). The mixture was stirred for 16 hours then the solvents 

30 were removed in vacuo. The residue was purified by flash chromatography over 
silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 1 : 4 to give (5)-2-(JV- 
aUyloxycarbonylhydrazinomethyl)-2,5-dihydropyrrole- 1 -carboxylic acid benzyl 
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ester (97) as a pale yellow oil (0.18 g, 36%). TLC (R f = 0.45, heptane : ethyl 
acetate 1 : 1), analytical HPLC R, = 14.789 min, HPLC-MS 332.1 [M + Hf, 354.1 
[M + Naf, 685.2 [2M + Na] + . d H (500 MHz, CDC1 3 ) mixture of rotamers, 
tentative assignment of spectrum 2.73-3.40 (2H, m, C/f 2 NHNH), 4.08-4.80 (5H, 
m, H-2, H-5 and C# 2 CH=CH 2 ), 4.95-5.35 (4H, m, PhC/fcO and CH 2 CH=C# 2 ), 
5.57-5.98 (3H, m, H-4, H-5 and CH 2 Ctf=CH 2 ), 7.25-7.55 (5H, aromatics); dc 
(125 MHz, CDC1 3 ) 53.61, 53.65, 54.02 and 54.07 (C-5 and CH 2 NHNH), 65.24 
(C-2), 65.87, 66.21, 66.43, 66.82 and 67.13 (CH 2 CH=CH 2 and PhCH 2 0), 117.48, 
117.83, .118.20 and 118.49 (CH 2 CH=CH 2 ), 127.00, 127.13, 127.70, 127.79, 
127.93, 128.02, 128.13, 128.33, 128.52 and 128.54 (C-3, C-4 and aromatic CH), 
132.11, 132.17, 132.21, 132.46, 132.54 and 132.68 (CH2CH=CH 2 ), 136.65 
(aromatic quaternary), 154.52, 154.82, 155.85 and 156.21 (NNHCO), 158.69 
(CH 2 NC^O). 

Preparation of (^^-(iV-tert-butoxycarbonyl-iV'-aUyloxycarbonylhydrazmo 
methyl)-2^-dihydropyrrole-l-carboxylic acid benzyl ester (98) 

Three portions of Boc anhydride (each 1.20 g, 5.55 mmol) were added at one hour 
intervals to a stirred solution of (5)-2-(iV"-allyloxycaAonymyd^zinomethyl)-2,5- 
dihydropyrrole-l-carboxyUc acid benzyl ester (97) (184 mg, 0.56 mmol) in 
triethylamine : methanol (1 : 9, 10 ml). The mixture was stirred at 60 °C for 3 
hours then the solvents were removed in vacuo. The residue was purified by flash 
chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 1 
: 4 to give (S)-2-(iV^erf-butoxycarbonyl^ 

2,5-dihydropyrrole-l-carboxylic acid benzyl ester (98) as a pale yellow oil (190 
mg, 79%). TLC (Rf = 0.5, heptane : ethyl acetate 1 : 1), analytical HPLC R t = 
19.828 min, HPLC-MS 432.2 [M + H] + , 454.1 [M + Na] + , 885.2 [2M + Naf. d H 
(500 MHz, CDCU) mixture of rotamers approximately 4:1, 1.38-1.45 (9H, br. s, 
C(C# 3 ) 3 ), 3.45-3.74 (2H, m, C# 2 NNH), 4.02-4.16 (1H, m, H-5), 4.24-4.38 (1H, 
m, H-5), 4.54-4.68 (2H, m, C# 2 CH=CH 2 ), 4.72 (minor), 4.84 (major) (1H total, 
each br. s, H-2), 5.03-5.20 (2H, m, PhCtf 2 0), 5.18-5.34 (2H, m, CH 2 CH=Ctf 2 ), 
5.76 (1H, br. s, H-3), 5.79-5.85 (1H, m, H-4), 5.84-5.95 (1H, m, CH 2 Cff=CH 2 ), 
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7.28-7.40 (5H, aromatics); dc (125 MHz, CDC1 3 ) 28.07 (C(CH 3 ) 3 ), 53.32 
(CH 2 NNH), 53.86 (C-5), 62.45 and 62.86 (C-2), 66.21 and 67.02 (CH 2 CH=CH 2 
and PhCH 2 0), 81.03 and 81.43 (C(CH 3 ) 3 ), 117.97 and 118.26 (CH 2 CH=CH 2 ), 
126.63, 128.00, 128.47 and 128.68 (C-3, C-4 and aromatic CH), 132.22 and 
5 132.42 (CH 2 CH=CH 2 ), 136.48 (aromatic quaternary), 154.96 and 155.57 
(NHNHC=0 and CH 2 NC=0). 

Preparation of (S)-2-(AT-te/*-buto^ 
pyrrole-l-carboxylic acid benzyl ester (99) 

10 

Tetrakis(triphenylphosphine)palladium(0) (10.2 mg, 0.0088 mmol) was added to a 
stirred solution of (S)-2-(JV-fc^butoxyc^ 

methyl)-2,5-dihydropyrrole-l-carboxylic acid benzyl ester (98) (190 mg, 0.44 
mmol) in dichloromethane (10 ml) under an atmosphere of argon. Phenylsilane 

15 (0.109 ml, 0.88 mmol) was then added dropwise over two minutes. The solution 
was stirred for 1 hour then the solvents were removed in vacuo. The oily residue 
was purified by flash chromatography over silica eluting with heptane : terf-butyl 
methyl ether 9 : 1 to 0 : 1 mixtures to give (iS)-2-(iV-^rf- 
butoxycarbonylhydra2inome1hyl)-2,5-dihydropyrrole-l-ca^ acid benzyl 

20 ester (99) as a pale yellow oil (148 mg, 97%). TLC (7?/= 0.35, heptane : ethyl 

» 

acetate 1 : 1), analytical HPLC R t = 15.669 min, HPLC-MS 248.1 [M + 2H - 
Boc] + , 292.1 [M + 2H - Buf, 370.1 [M + Naf, 717.3 [2M + Na] + . di, (500 MHz, 
CDCb) 1.41-1.45 (9H, br. s, C(CH 3 ) 3 ), 1.45-1.70 (2H, br. s, KH 2 ), 3.53-3.95 (2H, 
m, C^ 2 NNH 2 ), 4.03-4.12 (1H, m, H-5), 4.25-4.36 (1H, m, H-5), 4.74-4.91 (1H, 
25 m, H-2), 5.04-5.26 (2H, m, ?hCH 2 0), 5.73-5.87 (2H, m, H-4 and H-5), 7.28-7.41 
(5H, aromatics); dc (125 MHz, CDC1 3 ) 28.26 (C(CH 3 ) 3 ), 53.23 (C-5), 53.70 
(CH 2 NNH 2 ), 63.24 (C-2), 66.73 and 67.18 (PhCH 2 0), 80.25 and 80.53 (C(CH 3 ) 3 ), 
126.01, 127.82, 127.91, 128.08, 128.22, 128.42 and 128.49 (C-3 C-4, and 
aromatic CH), 136.69 (aromatic quaternary). 

30 
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Preparation of (2S)-2-[iVM(2S>2-aHyloxyca^^^ 
iV-tei*4mtoxycarbonylhydrazinomethyl^ 
acid benzyl ester (100) 

5 (i) Preparation of Alloc-L-Leucine Fluoride (Alloc-Leu-F) 

Alloc-L-Leucine (0.90 g, 4.2 mmol) was dissolved in dichloromethane (50 ml) 
with stirring under nitrogen. (Diethylamino)sulfur trifluoride (DAST, 790 pi, 6.0 
mmol) was added and the mixture stirred for 1.75 hours. The mixture was added 
10 to iced-water (200 ml) and product extracted into dichloromethane (50 ml), dried 
(MgS0 4 ), and reduced in vacuo to a mobile tan oil (0.70 g, 77%). An analytical 
sample, pre-treated with 10% pyridine in methanol gave HPLC-MS 230.1 [M + 
H] + , 481 .1 [2M + Naf (methyl ester). 

15 (ii) Alloc-Leu-F (prepared as above, 47 mg, 0.21 mmol) was dissolved in 
dimethylformamide (1.5 ml) then added to (5)-2-(A^-fer/-butoxycaibonyl-l- 
hydrazinomethyl)-2,5-dihydropyrrole-l-carboxylic acid benzyl ester (99) (71 mg, 
0.20 mmol) under an atmosphere of nitrogen. The solution was stirred for 19 
hours then the solvents were removed in vacuo. The residue was purified by flash 

20 chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 3 
: 7 to give (25)-2-[J\P-((2iS)-2-a^ 

butoxycarbonylhydrazinomethyl]-2,5-dihydropyrrole- 1 -carboxylic acid benzyl 
ester (100) as a sticky white solid (69 mg, 63%). TLC (Single spot, R f = 0.75, 
EtOAc : heptane 2:1), analytical HPLC broad double peak R t = 21.214 and 
25 21.483 min; HPLC-MS 445.2 [M + 2H - Bocf, 489.2 [M + 2H - Buf, 545.2 [M 
+ H] + . 

Preparation of (2S)-2-[Ar'-((2S)-2-ammo^ 

carbonylhydrazinomethyl]-2,5-dihydropyrrole-l-carboxylic acid benzyl ester 
30 (101) 
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Dichloromethane (1.5 ml) followed by phenylsilane (32 pl f 0.26 mmol) were 
consecutively added with stirring under an atmosphere of nitrogen to a mixture of 
tetrakistriphenylphosphine palladium(O) (3.0 mg, 0.003 mmol) and {IS)-!^- 
((2iS)-2-aUyloxycarbonylamino-4-me^ 
5 hydrazinomethyl]-2,5-dihydropyrrole-l-carboxylic acid benzyl ester (100) (70 
mg, 0.129 mmol). The solution was stirred for 80 minutes then purified by flash 
chromatography over silica eluting with methanol : dichloromethane mixtures 0 : 
100 to 5 : 95 to give (2S>2-[AT'-((2iSy-2-ammo-^^ 
butoxyc^bonylhydrazinomethyl]-2,5-dihydropyrrole-l^arboxy acid benzyl 
10 ester (101) as a colourless oil (57 mg, 96%). TLC (Single spot, R/= 0.65, MeOH : 
dichloromethane 1 : 9), analytical HPLC R t = 16.345 min; HPLC-MS 461.2 [M + 
Hf, 483.2 [M + Na] + , 921.4 [2M + H] + . 

Preparation of (25>2-{iV-ter^butox 
1 5 amino>4-methylpentanoyl]-hydrazin^ 
carboxylic acid benzyl ester (102) 

4-Methylmorpholine (26.6 fil, 0.244 mmol) was added to a solution of HBTU (46 
mg, 0.122 mmol), 1-hydroxybenzotriazole monohydrate (18.6 mg, 0.122 mmol) 
20 and 4-(terf-butyl)benzoic acid (22 mg, 0.122 mmol) in dimethylformamide (1.5 
ml). The solution was stood for 5 minutes then added to (25)-2-[iV Ff -((25)-2-amino- 
4-methylpentanoyl)-N-terf-bu^ 

1-caiboxylic acid benzyl ester (101) (56 mg, 0.122 mmol). The mixture was 
stirred for 1 hour then the solvents were removed in vacuo (water bath 

25 temperature < 33 °C). The residue was dissolved in dichloromethane (15 ml) then 
washed with pH 3 hydrochloric acid (5 ml), saturated aqueous sodium hydrogen 
carbonate solution (5 ml) and brine (5 ml), dried (Na 2 S0 4 ), and the solvents 
removed in vacuo. The yellow residue (108 mg) was purified by flash 
chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 3 

30 : 7 to give (2£)-2-{i\T-tert-buto 

4-methylpentanoyl]-hydrazinoylmethyl} -2,5-dihydropyrrole- 1 -carboxylic acid 
benzyl ester (102) as a sticky white solid (63 mg, 84%). TLC (/?/= 0.55, EtOAc : 
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heptane 1 : 1), analytical HPLC R t = 24.205 min; HPLC-MS 521.2 [M + 2H - 
Boc] + , 621.3 [M + ITf. 

Preparation of (2S)-2-{N-tert-butoxyCarbonyl-N '-[(2S)-2^4-tei*-butylbenzoyi 
5 amino)-4-methylpentanoyl]-hydra2inomethyl}-6-oxa-3-aza- 
bicycIo[3.1.0]hexane-3-carboxylic acid benzyl ester (103) 

A solution of me/a-chloroperoxybenzoic acid (57-86%, 196 mg, -0.81 mmol) in 
dichloromethane (1.2 ml) was added to (2S)-2-{JV-^r/-butoxycarbonyl-JV / -[(25)-2- 

1 0 (4-te/?-butylbenzoylamino)-4-^ 

dihydropyrrole -1-carboxylic acid ben2yl ester (102) (50 mg, 0.081 mmol) under 
an atmosphere of nitrogen. The solution was stirred for 20 hours then 
dichloromethane (15 ml) was added and the mixture washed with 5% aqueous 
sodium hydroxide solution (10 ml), then 10% aqueous sodium hydroxide solution 

15 (5 ml), dried (Na 2 S04), and the solvents removed in vacuo. The residue was 
purified by flash chromatography over silica eluting with ethyl acetate : heptane 
mixtures 0 : 100 to 40 : 60 to give (2iS>2-{iV^/er/-butoxycarbonyl-i^'-[(2iS)-2-(4- 
^erf-butylbenzoylamino)-4-methylpentanoyl]-hydrazino methyl } -6-oxa-3 -aza- 
bicyclo[3.1.0]hexane-3-carboxylic acid benzyl ester (103) as a white solid (39 mg, 

20 75%). TLC (*/= 0.30, EtOAc : heptane 2 : 3), analytical HPLC R t = 23.156 min; 
HPLOMS 537.2 [M + 2H - Boc] + , 637.2 [M + H] + . 

Preparation of (3afl 5 65, 6a5)-l-[(2iS)-2-(4-tort-butylbenzoylamino)-4- 
methyIpentanoyll^hydroxyhexahydropyiTolo[3,2-c]pyrazole-2,4«- 
25 dicarboxylic acid 4-benzyl ester 2-tert-butyl ester (104) 

A solution of (2S)-2-{JV-te/?-Woxyc^ 

benzoylamino)-4-methylpentanoyl]-hych^zinomethyl} -6-oxa-3-aza-bicyclo[3. 1 .0] 
hexane-3-carboxylic acid benzyl ester (103) (38.5 mg, 0.061 mmol) in acetonitrile 
30 (4.0 ml) was added to potassium carbonate (210 mg, 1.51 mmol). The suspension 
was placed under an atmosphere of nitrogen then heated at 60 °C whilst stirring 
for 4.75 hours before being allowed to cool to ambient temperature. The 
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suspension was filtered then the filtrate concentrated in vacuo. The residue was 
purified by flash chromatography over silica eluting with ethyl acetate : heptane 
mixtures 0 : 100 to 50 : 50 to give (3a/?, 65, 6aS)-l-[(25)-2-(4-^- 
butylbenzoylammo)-4-memylpentanoyl]-6-hydroxyhexahydropyTO 
5 pyrazole-2,4-dicarboxylic acid 4-benzyl ester 2-terr-butyl ester (104) as a white 
solid (16.2 mg, 42%). TLC (/?/= 0.30, EtOAc : heptane 1 : 1), analytical HPLC R, 
= 21.762 min; HPLC-MS 537.2 [M + 2H - Boc]\ 581.1 [M + 2H - Bu] + , 637.2 
[M + Hf. 

10 Preparation of (3atf, 65, 6a5H-benzoyl-l-I(25)-2-(4-tert-butyIbeiizoylainino)- 
4-methylpentanoyl]-6-hydroxyhexahydropyrrolo[3^-c]pyrazole-2-carboxyUc 

acid terf-butyl ester (106) 

Under an atmosphere of nitrogen a solution of (3a/?, 65, 6a5)-l-[(25)-2-(4-terf-. 

1 5 butylbenzoylanimo)-4-memylpentanoyl]-6-hydroxyhexahydropyrrolo[3,2-^ 

pyrazole-2,4-dicarboxyUc acid 4-benzyl ester 2-tert-butyl ester (104) (16.0 mg, 
0.025 mmol) in ethanol (1.5 ml) was added to 10% palladium on charcoal (10 mg) 
whilst stirring. The nitrogen was replaced by hydrogen then stirring continued for 
30 minutes. The hydrogen was replaced by nitrogen then the mixture filtered 

20 through celite. The filter cake was washed with ethanol (40 ml) then the filtrate 
concentrated in vacuo. The residue was used without further purification. 
Analytical HPLC /?, = 18.568 min; HPLC-MS 403.2 [M + 2H - Bocf, 503.2 [M + 
H] + for (3a/?, 65, 6a5)-l-[(25)-2-(4-terr-butylbenzoylamino)-4-methylpentanoyl]- 
6-hydroxyhexahydropyrrolo[3,2-c] pyrazole-2-carboxylic acid terf-butyl ester 

25 (105). 

Benzoic anhydride (6.0 mg, 0.026 mmol), dimethylformamide (0.3 ml) then 4- 
methylmorpholine (5.8 ul, 0.053 mmol) were added consecutively to (3aK, 65, 
6a5)-l-[(25)-2-(4-^-butylbenzoylammo)-4-memylpentanoyl]-6-hydroxyhexa 
30 hydropyrrolo[3>c]pyrazole-2-carboxyUc acid terf-butyl ester (105) (-0.025 
mmol, prepared as above). The solution was stirred for 65 minutes then the 
majority of solvents were removed in vacuo. The residue was dissolved in ethyl 
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acetate (10 ml), then washed with saturated aqueous sodium hydrogen carbonate 
solution (5 ml), pH 3 hydrochloric acid (5 ml) and brine (5 ml), dried (Na 2 SC>4), 
and the solvents removed in vacuo. The residue (15.5 mg) was purified by flash 
chromatography over silica eluting with ethyl acetate : heptane mixtures 5 : 95 to 
5 50 : 50 to give (3a/?, 65, 6a5)-4-benzoyl-l-[(2S)-2-(4-/erf-butylbenzoylamino)-4- 
methylpentanoyl]-6-hydroxyhexa hydropyiTolo[3,2-c]pyrazole-2-carboxylic acid 
fert-butyl ester (106) as a white solid (10.3 mg, 68%). TLC (/?/ = 0.25, EtOAc : 
heptane 1 : 1), analytical HPLC R, = 22.101 min; HPLC-MS 278.1, 507.2 [M + 
2H - Bocf, 607.2 [M + H] + . 

10 

Preparation of (3aJR, 6aiS)-4-benzoyl-l-[(25)-2-(4-tert-butylbenzoylamino)-4- 
methyIpentanoyl]-6-oxo-hexahydropyrrolo[3^-c]pyra2ole-2-carboxylic acid 
terf-butyl ester (107) 

15 A solution of Dess-Martin periodinane (54 mg, 0.128 mmol) in dichloromethane 
(1.25 ml) was added to (3aR, 65, 6a5)-4-benzoyl-l-[(25)-2-(4-terf- 
butylbenzoylaniino)-4-memylpentanoyl]-^ 

pyrazole-2-carboxylic acid ter/-butyl ester (106) (15.5 mg, 0.026 mmol) under an 
atmosphere of nitrogen. The mixture was stirred for 4.5 hours men purified by 

20 flash chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 
9 to 2 : 3 to give (3a/?, 6a5)-4-benzoyl-l-[(25>2-(4-tert-butylbenzoylamino)-4- 
methylpentanoyl]-6-oxo-hexahydro pyrrolo[3,2-c]pyrazole-2-carboxylic acid tert- 
butyl ester (107) as a white solid (12.8 mg, 81%). TLC (/?/ - 0.65, EtOAc : 
heptane 3 : 2), analytical HPLC broad peak R, = 21.02-23.60 min; HPLC-MS 

25 single broad main UV peak 274.1, 505.2 [M + 2H - Bocf, 549.1 [M + 2H - Bu] + , 
605.2 [M + H] + , 623.2 [M + H z O + H] + , 627.2 [M + Na] + , 645.2 [M + H 2 0 + 
Na] + . 

Preparation of (3aR, 6a5)-iv*-[(15)-l-(4-ben2oyl-6-oxo-hexahydropyrrolo[3^- 
30 c) pyrazole-l-carbonyl)-3-methylbutyl]-4-tert-butylbenzamide (EXAMPLE 
249a) 
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Trifluoroacetic acid (0.15 ml) was added to (3a/?, 6aS)-4-benzoyl-l-[(2*S)-2-(4- 
te^butylbenzoylammo)^ 

pyrazole-2-caiboxylic acid terf-butyl ester (107) (10.3 mg, 0.017 mmol) under an 
atmosphere of nitrogen. The solution was stirred for 45 minutes then cautiously 

5 added to saturated aqueous sodium hydrogen carbonate solution (10 ml). The 
product was extracted into dichloromethane (10 ml) then washed with water (10 
ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. The residue (10 mg) was 
combined with a second batch of material (0.8 mg, prepared in a similar way to 
above from 1.14 mg of (3aR, 6a*S)-4-benzoyl-l-[(25)-2-(4-^-butyl 

1 0 benzoylamino)-4-methylpentanoyl]-6-oxo-he 

carboxylic acid ter*-butyl ester (107), then purified by flash chromatography over 
silica eluting with ethyl acetate : heptane mixtures 20 : 80 to 65 : 35 to give (3a/?, 
6aS)-/\4(lS)-l-(4-^ 

methylbutyl]-4-^rr-butylbenzamide (EXAMPLE 249a) as an off-white solid (3.49 
15 mg, 37 %), together with recovered (3a/?, 6a£)-4-benzoyl-H(2S)-2-(^^ 
butylbenzoylammo)-4-methyte 

-2-carboxylic acid terf-butyl ester (107) (1.83 mg, 16%). Data for (3afl, 6aS)-JV- 
[(lS)-l-(4-benzoyl-6-oxo-hexahydrop 

butyl]-4-ter/-butylbenzamide (EXAMPLE 249a), TLC (R f = 0.26, EtOAc : 
20 heptane 3 : 1), analytical HPLC broad peak R t = 18.10-19.70 min; HPLC-MS 
single broad main UV peaje 274.1, 505.1 [M + H] + , 523.2 [M + H 2 0 + H] + . 

An alternative preparation of (3a/?, 65, 6aS)-4-benzoyl-l-[(25)-2-(4-^- 
butylbenzoylamino)-4-methylpentm^ 
25 c]pyrazole -2-carboxylic acid tert-butyl ester (106) is detailed in Scheme 24. 
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("8> (119) 

Scheme 24. (a) LiBH4, MeOH, THF (b) Methanesulfonyl chloride, triethylamine, DCM (c) 
5 Sodium azide, DMF, 110°C (d) Ph 3 P / H 2 0, 1,4-dioxane, 50°C (e) 3-Phenyloxaziridine-2- 
carboxylic acid aUyl ester, DCM (f) (Boc^O, DCM, 60°C (g) Pd(PPh 3 ) 4 , PhSiH 3 , DCM (h) Alloc- 
Leu-F, DMF (i) 4-ter*-Butylbenzoic acid, HBTU, HOBT, NMM, DMF (j) m-Chloroperoxybenzoic 
acid, DCM. (k) Potassium carbonate, CH 3 CN, 60°C 

10 Preparation of (5)-l-benzoyl-2 5 5-dihydro-lJff-pyrrole-2-carboxylic acid 1- 
methyl ester (108) 

Benzoic anhydride (4.15 g, 18.3 mmol) followed by 4-mefhylmorpholine (2.82 
ml, 25.7 mmol) were consecutively added to a stirred solution of (S)-2,5-dihydro- 
15 l/f-pyrrole-2-carboxylic acid methyl ester hydrochloride (2.0 g, 12.2 mmol) in 
DMF (50 ml). The mixture was stirred for 1.5 hours then the solvents were 
removed in vacuo. The product was extracted into tert-butyl methyl ether (300 ml) 
then washed with 5% hydrochloric acid (100 ml), 5% aqueous sodium hydrogen 
carbonate solution (100 ml), and brine (100 ml), dried (MgS0 4 ), and the solvents 
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removed in vacuo. The residue was purified by flash chromatography over silica 
eluting with ethyl acetate : heptane 1 : 4 to give (.S)-l-benzoyl-2,5-dihydro-lH- 
pyrrole-2-carboxylic acid 1 -methyl ester (108) as a colourless oil (2.05 g, 73%). 
TLC (*/= 0.25, EtOAc : heptane 1 : 1); HPLC-MS 232.1, [M + H] + , 254.0 [M + 

5 Na] + , 485.1 [2M + Naf; 5h (500 MHz, CDC1 3 ) 3.78 (3H, s, OC# 3 ), 4.15-4.22 
(1H, m, H-5), 4.41-4.47 (1H, m, H-5), 5.45-5.49 (1H, m, H-2), 5.83-5.95 (2H, m, 
H-3 and H-4), 7.36-7.58 (5H, aromatics); 8 C (125 MHz, CDC1 3 ) 52.50 (OCH 3 ), 
55.90 (C-5), 66.39 (C-2), 124.89, 127.01, 128.39, 128.41, 128.60 and 130.24 (C- 
3, C-4 and aromatic CH), 135.86 (aromatic quaternary), 169.73 and 170.16 

10 (CHC=0 and NC=OPh). 

Preparation of (.S)-(2-hydroxymethyl-2,5-dihydropyiTole-l-yl)phenyI 
methanone (109) 

15 Methanol (0.71 ml) followed by a solution of (5)-l-benzoyl-2,5-dihydro-l/f- 
pyrrole-2-carboxylic acid 1 -methyl ester (108>(2.05 g, 8.9 mmol) in THF (37 ml) 
were added dropwise to a stirred suspension of lithium borohydride (390 mg, 17.7 
mmol) in THF (13 ml). The mixture was stirred for 1 hour then water (5 ml) was 
carefully added. The product was extracted into ferf-butyl methyl ether (3 x 50 

20 ml), then the combined organic layers dried (MgS0 4 ), and the solvents removed 
in vacuo to give (5)-(2-hydroxymemyl-2,5-dmydropyrrole-l-yl)phenylmethanone 
(109) as a pale yellow oil (1.68 g, 93%) which was used without further 
purification. TLC (R/= 0.1, EtOAc : heptane 1 : 1), HPLC-MS 204.1 [M + H] + ; d« 
(500 MHz, CDC1 3 ) 1.65-1.95 (1H, br. s, CU 2 OH), 3.72 (1H, ddJ= 11.4 and 7.1 

25 Hz, C# 2 OH), 3.90 (1H, dd J= 1 1 .6 and 2. 1 Hz, C# 2 OH), 4. 1 1 -4. 1 6 (1H, m, H-5), 
4.27-4.38 (1H, m, H-5), 5.17-5.21 (1H, m, H-2), 5.74-5.82 (2H, m, H-3 and H-4), 
7.38-7.53 (5H, aromatics); dc (125 MHz, CDC1 3 ) 56.76 (C-5), 66.44 (CH 2 OH), 
68.68 (C-2), 126.25, 126.67, 126.93, 126.95, 128.50 and 130.20 (C-3, C-4 and 
aromatic CH), 136.21 (aromatic quaternary), 172.12 (NC=OPh). 

30 

Preparation of (»S)-methanesulfonic acid l-benzoyl-2,5-dihydro-LH r -pyrrol-2- 
ylmethyl ester (110) 
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Triethylamine (1.86 ml, 13.2 mmol) was added dropwise to a stirred solution of 
(iS)-(2-hydroxymethyl-2,5-dihydropyrrole-l^ (109) (1.68 g, 

8.3 mmol) and methanesulfonyl chloride (0.96 ml, 12.4 mmol) in 
5 dichloromethane (30 ml) at 0 °C. The mixture was stirred for 30 minutes at 
ambient temperature then washed with water (100 ml), and brine (100 ml), dried 
(Na2SO0, and the solvents removed in vacuo to give (5)-methanesulfonic acid 1- 
benzoyl-2,5-dihydro-li7-pyrrol-2-ylmethyl ester (110) as a pale yellow oil (1.88 
g, 81%) which was used without further purification. HPLC-MS 282.0 [M + H] + , 
10 585.1 [2M + Na] + . 

Preparation of (5>(2-azidomethyl-2,5-dihydropyrrol-l-yl)phenylmethanone 
(HI) 

Sodium azide (2.17 g, 33.4 mmol) was added to a stirred solution of (S)- 
methanesulfonic acid 1 -benzoyl -2,5-dihydro- l^?-pyrrol-2-ylmethyl ester (110) 
(1.88 g, 6.68 mmol) in DMF (50 ml). The reaction mixture was stirred at 1 10 °C 
for 1 hour. The solvent was removed in vacuo then the product was extracted into 
ethyl acetate (100 ml), washed with water (100 ml) and brine (100 ml), dried 
(MgS04), and the solvents removed in vacuo. The residue was purified by flash 
chromatography over silica eluting with heptane : ethyl acetate 9 : 1 to give (5)- 
(2-azidomethyI-2,5-dihydropyrrol-l-yl)phenylmethanone (111) as a pale yellow 
oil (0.96 g, 63%). TLC (*/= 0.40, heptane : ethyl acetate 1 : 1), analytical HPLC 
R t = 13.943 min, HPLC-MS 229.1 [M + H] + , 251.1 [M + Na] + , 479.1 [2M + Na] + . 

Preparation of (5)^2-aminomethyl-2,5-dihydro-p3a-rol-l-yl)phenyl 
methanone (112) 

Triphenylphosphine (1.65 g, 6.30 mmol) was added to a stirred solution of (S)-(2- 
30 azidomethyl-2,5-dihydropym)l-l-yl)phenylmethanone (111) (0.96 g, 4.2 mmol) in 
THF (87 ml) containing water (1 ml). The mixture was stirred at 50 °C for 24 
hours then the solvents were removed in vacuo. The residue was purified by flash 
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chromatography over silica eluting with ethyl acetate : heptane 1 : 9 then ethyl 
acetate : methanol 4 : 1 mixtures to give (5)-(2-aminomethyl-2,5-dihydro-pyrrol- 
l-yl)phenylmethanone (112) as a pale yellow oil (0.77 g, 91%). TLC (/?/= 0.1, 
chloroform ': methanol 9 : 1), analytical HPLC with UV peaks at R t = 6.705 and 
5 7.943 min; HPLC-MS 203.1 [M + H] + , 427.1 [2M + Na] + . d H (500 MHz, D 6 - 
DMSO) 1.30-2.10 (2H, br. s, CH 2 Nff 2 ), 2.84 (2H, m, Cjy 2 NH 2 ), 3.87 (1H, dd, J= 
14.9 and 1.0 Hz, H-5), 4.26-4.35 (1H, m, H-5), 4.84 (1H, m, H-2), 5.83-6.03 (2H, 
m, H-4 and H-5), 7.39-7.58 (5H, aromatics); dc (125 MHz, D 6 -DMSO) 44.25 
(CH 2 NH 2 ), 56.96 (C-5), 67.20 (C-2), 126.50, 126.62, 126.83, 127.51, 128.63, 
10 128.84, 128.96, 129.52, 129.81 and 130.22 (C-3, C-4 and aromatic CH), 137.48 
(aromatic quaternary), 169.44 (NC=0). 

Preparation of (5)-iV-(l-beiizoyl-2^-dihydro-l^r-pyrrol-2-ylmethyI)Iiydrazine 
carboxylic acid allyl ester (113) 

15 

3-Phenyloxaziridine-2-carboxylic acid allyl ester (prepared as above, 1.95 g, 9.5 
mmol) was added to a stirred solution of (5)-(2-an^omemyl-2,5-dmydro-pyrrol- 
l-yl)phenylmethanone (112) (0.64 g, 3.17 mmol) in dichloromethane (10 ml). The 
mixture was stirred for 16 hours then the solvents were removed in vacuo. The 
20 oily residue was'purified by flash chromatography over silica eluting with ethyl 
acetate : heptane mixtures 1 : 9 to 1 : 4 to give (5)-JVT-(l-benzoyl-2,5-dihydro-li/- 
pyrrol-2-yhiiemyl)hydrazinecarboxylic acid allyl ester (113) as a pale yellow oil 
(0.26 g, 27%). TLC (R/= 0.45, heptane : ethyl acetate 1 : 1), HPLC-MS 302.1 [M 
+ H] + , 324. 1 [M + Naf, 625. 1 [2M + Naf. 

25 

Preparation of (5)-A r '-(l-benzoyl-2,5-dihydro-l//-pyrrol-2-ylmethyl)-A r -/ert- 
butoxycarbonyl-hydrazinecarboxylic acid allyl ester (114) 

Three portions of Boc anhydride (each 1.84 g, 8.1 mmol) were added at one hour 
30 intervals to a stirred solution of (5)-A^-(l-benzoyl-2,5-dihydro-liy-pyrrol-2- 
ylmetoyl)hydrazmecarboxylic acid allyl ester (113) (0.26 g, 0.85 mmol) in 
triethylamine : methanol (1 : 9, 10 ml). The mixture was stirred at 60 °C for 3 
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hours then the solvents were removed in vacuo. The oily residue was purified by 
flash chromatography over silica eluting with ethyl acetate : heptane mixtures 0 : 
1 to 1 : 4 to give (S)-AH1 -benzoyl-2,5-dihydro- 1^^ 

butoxycarbonjd-hydrazinecaiboxylic acid allyl ester (114) as a pale yellow oil (96 
5 mg, 28%). TLC (/?/= 0.25, heptane : ethyl acetate 1 : 1), analytical HPLC R, = 
6.025 min; HPLC-MS 402.1 [M + H] + , 825.1 [2M + Naf. 

Preparation of (^-AHl-benzoyl^S-dmydro-^ 
carboxylic acid terf-butyl ester (115) 

10 

Tetrakis(triphenylphosphine)palladium(0) (7.5 mg, 0.0065mmol) was added to a 
stirred solution -of (S)-M<l-benzoyl-2,5-dihyd^ 

butoxycarbonyl-hydrazinecarboxylic acid allyl ester (114) (131 mg, 0.326 mmol) 
in dichloromethane (5 ml) under an atmosphere of argon. Phenylsilane (81 pi, 

15 0.65 mmol) was then added dropwise over two minutes. The solution was stirred 
for 1 hour then the solvents were removed in vacuo. The oily residue was purified 
by flash chromatography over silica eluting with heptane : tert-butyl methyl ether 
9 : 1 to 0 : 1 mixtures to give («S)-M(l-benzoyl-2,5-dihydro-lJy-pyrrol-2- 
ylmethyl)hydrazine carboxylic acid terf-butyl ester (115) as a brown oil (77 mg, 

20 74%). TLC (R f = 0.35, heptane : ethyl acetate 1 : 1), analytical HPLC R t = 12.738 
min; HPLC-MS 218.1 [M + 2H - Bocf, 262.1 [M + 2H - Buf, 318.1 [M + H] + , 
635.3 [2M + Hf , 657.2 [2M + Na] + . 

Preparation of A^'-((25)-2-aUyIoxycarbonylamino^methylpentanoyl)r/V- 
25 ((2iS)-l-bemoyl-2,5-dihydro-^ acid 
terf-butyl ester (116) 

Alloc-Leu-F (prepared as above, 55 mg, 0.26 mmol) was added to a stirred 
solution of (S)-2-J\Kl-benzoyl-2,5-dih^^ 
30 carboxylic acid tert-butyl ester (115) (77 mg, 0.24 mmol) in dimethylformamide 
(1.5 ml) under an atmosphere of nitrogen. The solution was stirred for 4.5 hours 
then the solvents were removed in vacuo. The residue was purified by flash 
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chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 2 
: 3 to give iV 7 -((2S)-2-allyloxycarbonylainino-4-methylpentanoy^ 1 - 

benzoyl-2,5-dihydro-li/-pyrrol -2-ylmethyl)hydrazinecarboxylic acid terf-butyl 
ester (116) as a viscous oil (83 mg, 67%). TLC (Single spot, R f = 0.45, EtOAc : 
5 heptane 1 : 1), analytical HPLC R t = 19.157 min; HPLC-MS 415.1 [M + 2H - 
Bocf, 459.1 [M + 2H - Bu] + , 515.2 [M + H] + . 

Preparation of JV'-((25)-2-amffio^methylpentano 

dihydro-lJ5T-pyrrol-2-ylmethyl)hydrazinecarboxylic acid terf-butyl ester (117) 

10 

Dichloromethane (1.5 ml) followed by phenylsilane (39 pi, 0.32 mmol) were 
consecutively added with stirring under an atmosphere of nitrogen to a mixture of 
tetrakistriphenylphosphine palladium(0) (3.7 mg, 0.003 mmol) and iST'-((25)-2- 
allyloxycarbonylamino^methylpentanoyO-i^-^iS)- 1 -benzoyl-2,5-dihydro- \H- 
15 pyrrol -2-ylmethyl)hydrazinecarboxylic acid /erf-butyl ester (116) (82 mg, 0.16 
mmol). The solution was stirred for 1.75 hours then purified by flash 
chromatography over silica eluting with methanol : dichloromethane mixtures 1 : 
99 to 5 : 95 to give #H(2S)-2-ammo-4-methy^ 

dihydro- 1 //-pyrrol-2-ylmethyl) hydrazinecarboxylic acid tert-butyl ester (117) as 
20 a colourless oil (57 mg, 83%). TLC (Single spot, R f = 0.45, MeOH : 
dichloromethane 6 : 94), analytical HPLC R t = 14.217 min; HPLC-MS 431.1 [M 
+ H] + , 861.3 [2M + Hf, 883.3 [2M + Na] + . 

Preparation of iV-((2,S>l-beiizoyl-2,5-dih^^ 
25 [(25)-2-(4-tert-butylbenzoylamino)-4-methylpentanoyllhydrazinecarboxyIic 
acid tert-butyl ester (118) 

4-Methylmotpholine (28.5 |xl 9 0.26 mmol) was added to a solution of HBTU (49 
mg, 0.13 mmol), 1-hydroxybenzotriazole monohydrate (20 mg, 0.13 mmol) and 
30 4-(ferf-butyl)benzoic acid (23 mg, 0.13 mmol) in dimethylfonnamide (1.5 ml). 
The solution was stood for 5 minutes then added to AT-((2S)-2-amino-4- 
methylpentanoyl)-i\T-((2»S)- 1 -benzoyl-2,5-dihydro- l/f-pyrrol-2-ylmethyl) 
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hydrazine carboxylic acid terf-butyl ester (117) (56 mg, 0.13 mmol). The mixture 
was stirred for 1.5 hour then the solvents were removed in vacuo (water bath 
temperature < 33 °C). The residue was dissolved in dichloromethane (15 ml) then 
washed with pH 3 hydrochloric acid (5 ml), saturated aqueous sodium hydrogen 
5 carbonate solution (5 ml) and brine (5 ml), dried (Na 2 S0 4 ), and the solvents 
removed in vacuo. The yellow residue (102 mg) was purified by flash 
chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 1 
: 1 to give JVK(2,S)-l-benzoyl-2,5-d^ 

te^bu1ylbenzoylamino)-4-methylpentanoyl]hydrazinecarboxylic acid tert-butyl 
10 ester (118) as a white solid (52 mg, 68%). TLC (/?/= 0.46, EtOAc : heptane 1 : 1), 
analytical HPLC R t = 22.310 min; HPLC-MS 491.2 [M + 2H - Boc] + , 591.2 [M + 
Hf. 

Preparation of iV-((2iS>3-benzoyl-6-oxa-3-a^ 
1 5 iV f -[(2S)-2-(4-fert4>utylb^ 

carboxylic acid tert-butyl ester (119) 

A solution of mete-cMoroperoxybenzoic acid (57-86%, 210 mg, ~0.86 mmol) in 
dichloromethane (1.25 ml) was added to iV-((25)-l-benzoyl-2,5-dihydro-liy- 

20 pyn:ol-2-ylmethyl)-^^ 

methylpentanoyl]hydra2ine carboxylic acid tert-butyl ester (118) (51 mg, 0.086 
mmol) under an atmosphere of nitrogen. The solution was stirred for 20 hours 
then dichloromethane (15 ml) was added and the mixture washed with 10% 
aqueous sodium hydroxide solution (10 ml). The aqueous layer was extracted with 

25 dichloromethane (5 ml) then the combined organic layers washed with 10% 
aqueous sodium hydroxide solution (10 ml), dried (Na2SC>4), and the solvents 
removed in vacuo. The yellow oily residue was purified by flash chromatography 
over silica eluting with ethyl acetate : heptane mixtures 1 : 9 to 1 : 1 to give N- 
((2£)-3-benzoyl-6-oxa-3-aza-bi^ 

30 butylbeiizoylamino)-4-methylpentanoyl]hydrazinecarboxylic acid tert-butyl ester 
(119) as a white solid (27.5 mg, 52%). TLC (R f = 0.25, EtOAc : heptane 1 : 1), 
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analytical HPLC R t = 21.769 min; HPLC-MS 507.2 [M + 2H - Boc] + , 607.2 [M + 
H] + . 

Preparation of (3aR, 6S, 6aS>4-benzoyl-l-[(2^^ 
5 4-methylpentanoyl]-6-hydroxyhexahydropyrrolo[3^-c^ 
acid tert-butyl ester (106) 

. A solution of JVK(2iS>3-benzoyl-6-oxa-3-a^ 

[(2S)-2-(4-fc^butylbenzoylai^ acid 

10 ter/-butyl ester (119) (26 mg, 0.043 mmol) in acetonitrile (2.5 ml) was added to 
potassium carbonate (150 mg, 1.09 mmol). The suspension was placed under an 
atmosphere of nitrogen then heated at 60 °C whilst stirring for 3.25 hours before 
being allowed to cool to ambient temperature. The suspension was filtered and the 
collected solid washed with acetonitrile (20 ml), then the filtrate was concentrated 

15 in vacuo. The residue was dissolved in dichloromethane (15 ml), washed with 
water (10 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. The residue 
was purified by flash chromatography over silica eluting with ethyl acetate : 
heptane mixtures 1 : 4 to 1 : 1 to give (3a#, 65, 6aS)-4-benzoyl-l -[(ZS)-2-(4-^- 
butylbenzoylamino)-4-methylpentan^ 

20 pyrazole-2-carboxylic acid ter/-butyl ester (106) as a white solid (16.2 mg, 62%). 
TLC (R/= 0.30, EtOAc : heptane 3 : 2), analytical HPLC R t = 22.013 min; HPLC- 
MS 278.1, 507.2 [M + 2H - Boc] + , 607.2 [M + H] + . 

EXAMPLES 249b and 249c were prepared from the intermediate (2iS)-2-[j\P- 
25 ((2S)-2-ammo^methylpentanoy 

dihydro pyrrole- 1-carboxylic acid benzyl ester (101) following Scheme 25; 
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= COPh (124) 



= CCK3-MeS0 2 CeH4) (125) 



1' 




Ar = Ph (126) Ar ° Ph (EXAMPLE 249b) 

= (3-MeS0 2 C6H4) (127) « (S-MeSO^H*) (EXAMPLE 249c) 



Scheme 25. (a) 4-/ert-Butoxycarbonylaminobenzoic acid, HBTU, HOBT, NMM, DMF (b) m- 
5 Chloroperoxybenzoic acid, DCM. (c) Potassium carbonate, CH 3 CN, 60°C (d) Pd-C, H 2 , ethanol (e) 
(PhCO) 2 0, DMF or HBTU, HOBT, NMM, DMF, 3-(methylsulfonyl)benzoic acid (f) Dess-Martin 
periodinane, DCM (g) TFA, DCM 
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Preparation of (2,S)-2-{Ar-terf^ 

butoxycarbonylaminobenzoylamino)^methylpentanoyl]-h^ 
methyl}-2,5-dihydro pyrrole-l-carboxylic acid benzyl ester (120) 

5 

4-Methylmorpholine (44.7 |il, 0.407 mmol) was added to a solution of HBTU (77 
mg, 0.204 mmol), 1-hydroxybenzotriazole monohydrate (31 mg, 0.204 mmol) and 
4-(te^butoxycarbonylamino)benzoic acid (48 mg, 0.204 mmol) in 
dimethylformamide (2.0 ml). The solution was stood for 5 minutes then added to 

1 0 (2S)-2-[AP-((2£)-2-amino-4^^ 

methyl]-2,5-dihydropyrrole-l-carboxylic acid benzyl ester (101) (94 mg, 0.204 
mmol). The mixture was stirred for 1 hour 35 minutes then the solvents were 
removed in vacuo (water bath temperature < 37 °C). The residue was dissolved in 
dichloromethane (15 ml) then washed with pH 3 hydrochloric acid (5 ml), 

15 saturated aqueous sodium hydrogen carbonate solution (5 ml) and brine (5 ml), 
dried (Na2SC>4), and the solvents removed in vacuo. The residue (166 mg) was 
purified by flash chromatography over silica eluting with ethyl acetate : heptane 
mixtures 1 : 9 to 4 : 6 to give (25)-2-{iV-te^butox 
butoxycarbonylaminobenzoylamino)-4-methyl^^ 

20 2,5-dihydropyrrole-l-carboxylic acid benzyl ester (120) as a white solid (1 16 mg, 
84%). TLC (*/= 0.48, EtOAc : heptane 1:1), analytical HPLC R ( = 22.296 min; 
HPLC-MS 580.4 [M + 2H - Bocf, 680.4 [M + H] + . 

Preparation of (2*S)-2-{iV-tej*4rato^ 
25 carbonyIaminobenzoylamino)-4-methylpent^ 

3-aza-bicyclo [3-1.0]hexane-3-carboxylic acid benzyl ester (121) 

A solution of meta-chloroperoxybenzoic acid (57-86%, 411 mg, -1.7 mmol) in 
dichloromethane (2.5 ml) was added to (25)-2-{^-/^-butoxycarbonyl-^[(2*S)-2- 
30 (4-ter/-butoxycarbonylamm^ 

methyl} -2,5-dihydropyrrole-l-carboxylic acid benzyl ester (120) (115 mg, 0.169 
mmol) under an atmosphere of nitrogen. The solution was stirred for 20 hours 
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then dichloromethane (15 ml) was added and the solution twice washed with a 
mixture of water (5 ml) and aqueous saturated sodium hydrogen carbonate 
solution (5 ml), dried (Na2S0 4 ), and the solvents removed in vacuo. The residue 
(127 mg) was purified by flash chromatography over silica eluting with ethyl 
5 acetate : heptane mixtures 1 : 9 to 1 : 1 to give (2Sy2-{N-tertA>utoxy<^onyUN f ' 
[(25)-2-(4-te^butoxycaibonylamm^ 

hydrazinomethyl} -6-oxa-3-aza-bicyclo[3 . 1 .0] hexane-3-carboxylic acid benzyl 
ester (121) as a white solid (63.7 mg, 54%). TLC (R f = 0.25, EtOAc : heptane 1 : 
1), analytical HPLC R g = 21.723 min; HPLC-MS 596.4 [M + 2H - Bocf, 696.4 
10 [M + H] + , 718.4 [M + Naf. 

Preparation of (3atf, 6S, 6a5Vl-[(25)-2-(4-^-butoxycarbonylamino 

benzoylamino)^-methylpentanoyl]^4iydro^^ 

pyrazole-2,4-dicarboxylic acid 4-benzyl ester 2-&?r*-butyl ester (122) 

15 

A solution of (2iS)-2-{AT-te^butoxyca*^ 

aininobenzoylamino)-4-methylpentanoyl] -hydrazinomethyl} -6-oxa-3-aza-bicyclo 
[3.1.0]hexane-3-carboxylic acid benzyl ester (121) (62.2 mg, 0.090 mmol) in 
acetonitrile (3.0 ml) was added to potassium carbonate (300 mg, 2.17 mmol). The 

20 suspension was placed under an atmosphere of nitrogen then heated at 60 °C 
whilst stirring for 3 hours before being allowed to cool to ambient temperature. 
The suspension was filtered then the filtrate concentrated in vacuo. The product 
was extracted into dichloromethane (15 ml) then washed with water (5 ml), dried 
(Na 2 S04), and the solvents removed in vacuo. The residue was purified by flash 

25 chromatography over silica eluting with ethyl acetate : heptane mixtures 1 : 4 to 3 
: 2 to give (3aR, 6S 9 6a5)-l-[(2»S)-2-(4-ter^buto 
4-methylpentanoyl]-6-hydroxyhexahy^ 

acid 4-benzyl ester 2-terf-butyl ester (122) as a white solid (36.7 mg, 59%). TLC 
(R f = 0.28, EtOAc : heptane 1 : 1), analytical HPLC R t = 22.528 min; HPLC-MS 
30 333.3, 596.4 [M + 2H - Bocf, 640.4 [M + 2H - Buf, 696.4 [M + H] + . 
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Preparation of (3alf, 6S 9 6a5)-l-[(2iS)-2-(4-teit-butoxycarbonyIamino 
benzoylainino)-4-methylpentanoyl]^-hydroxyhexahydropyi^ 
pyrazole-2-carboxylic acid terf-butyl ester (123) 

5 Under an atmosphere of nitrogen ethanol (2,6 ml) was added to a mixture of (3a/?, 
65, 6a5)- 1 -[(25)-2<4-ter^butoxycarbonylamin^ 

pentanoyl]-6-hydroxyhexahydn>pyro^ acid 4- 

benzyl ester 2-terf-butyl ester (122) (35.2 mg, 0.051 mmol) and 10% palladium on 
charcoal (20 mg) whilst stirring. The nitrogen was replaced by hydrogen then 

10 stirring continued for 1 hour. The hydrogen was replaced by nitrogen then the 
mixture filtered through celite. The filter cake was washed with ethanol (20 ml) 
then the filtrate concentrated in vacuo. The residue (28.3 mg, 100%) was vised 
without further purification. Analytical HPLC R t = 17.437 min; HPLC-MS 462.3 
[M + 2H - Bocf, 562.4 [M + H] + for (3a/?, 65, 6a5)-H(2£)-2-(4-terf- 

1 5 butoxycaibonylaminobenzoylamino)-4-methylpentanoyl]-6-hydroxyhex 
pyrrolo[3,2-c]pyrazole-2-carboxylic acid tert-\mty\ ester (123). 

Preparation of (3ai? 5 65, 6a5)-4-benzoyl-l-[(2iS)-2-(4-^r/-butoxycarbonyl 
ammobenzoylamino)-4-met^ 
20 pyrazoIe-2-carboxylic acid terf-butyl ester (124) 

Benzoic anhydride (5.3 mg, 0.024 mmol), dimethylformamide (0.275 ml) then 4- 
methylmorpholine (5.2 pi, 0.047 mmol) were added consecutively to (3a/i, 65, 
6a5)- 1 -[(25)-2-(4-/er^butoxyc^bo 

25 6-hydroxy hexahydropyrrolo[3,2-c]pyrazole-2-carboxyUc acid terf-butyl ester 
(123) (12.6 mg, 0.0225 mmol, prepared as above). The solution was stirred for 90 
minutes then the majority of solvents were removed in vacuo. The residue was 
dissolved in ethyl acetate (10 ml), then washed with saturated aqueous sodium 
hydrogen carbonate solution (5 ml), pH 3 hydrochloric acid (5 ml) and brine (5 

30 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. The solid white residue 
(15.4 mg, 100%) was used without further purification. Data for (3a/i, 65, 6a5)-4- 
benzoyl- 1 -[(25)-2-(4-^7Y-butoxycaAonylaminobenzoylamino)-4-methyl 
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pentanoyl]-6-hydroxyhexahydro pyirolo[3,2-c]pyrazole-2-carboxylic acid tert- 
butyl ester (124): TLC (/?/ = 0.25, EtOAc : heptane 2 : 1), analytical HPLC R, = 
20.787 min; HPLC-MS 333.3, 566.4 [M + 2H - Bocf, 666.4 [M + H] + . 

5 Preparation of (3aR, 6a5)^benzoyl-l-[(2iS>-2-(4^rr-butoxycarbonyIanuno 
benzoyIamino)^-methylpentanoyl]^^xo-hexahydropyiTolo[3 5 2-c]pyra2ole- 
2-carboxylic acid teitf-butyl ester (126) 

A solution of Dess-Martin periodinane (48 mg, 0.113 mmol) in dichloromethane 
10 (1.1 ml) was added to (3a/?, 6*S, 6aS)-4-benzoyl-l-[(25)-2-(4-^rr-butoxycarbonyl 
anrinobenzoylamino)-4-methylpent^^ 

pyrazole-2-carboxylic acid tert-butyl ester (124) (15.4 mg, 0.0225 mmol, prepared 
as above) under an atmosphere of nitrogen. The mixture was stirred for 3 hours 
then purified by flash chromatography over silica eluting with ethyl acetate : 
15 heptane mixtures 1 : 4 to 1 : 1 to give (3a/?, 6a,S)-4-benzoyl-l-[(2S)-2-(4-f^ 
butoxycarbonylaminobenzoylamino)-4-mefo^ 

pyirolo[3£-c]pyrazole-2-carboxylic acid tert-butyl ester (126) as an off-white 
solid (9.7 mg, 65%). TLC (/?/= 0.28, EtOAc : heptane 2 : 1), analytical HPLC 
broad peak R t = 20.05-22.80 min; HPLC-MS single broad main UV peak 333.2, 
20 664.4 [M + H] + , 682.4 [M + H 2 0 + H] + . ■ 

Preparation of (3aff, 6aS)-4-amino-7V-[(L$>l-(4-benzoyl-6-oxo-hexahydro 
pyrroloI3^-c]pyrazole-l-carbonyI)-3-methylbutyllbenzamide (EXAMPLE 
249b) 

25 

Trifluoroacetic acid (0.05 ml) was added to (3a/?, 6aiS)-4-benzoyl-l-[(2.S)-2-(4- 
te^butoxycarbonylaminobenzoylamino)-4-me 

pyrrolo[3,2-c]pyrazole-2-carboxylic acid tert-butyl ester (126) (6.4 mg, 9.7 nmol) 
under an atmosphere of nitrogen. The solution was stirred for 2.5 hours then 
30 diluted with dichloromethane (1 ml) and cautiously added to saturated aqueous 
sodium hydrogen carbonate solution (1 ml). The dichloromethane was separated 
then washed with water (1 ml). The saturated aqueous sodium hydrogen carbonate 
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solution was extracted with dichloromethane (0.5 ml) which was then washed 
with the water layer. The combined organic layers were dried (Na 2 SC>4), and the 
solvents removed in vacuo to obtain (3a/2, 6aS>4-amino-A r -[l -(4-benzoyl-6-oxo- 
hexahydropyrrolo[3,2-c]pyrazole- 1 -carbonyl)-3-methylbutyl]benzamide 
5 (EXAMPLE 249b) as a red solid (0.72 mg, 16%). Analytical HPLC broad peak R t 
= 1 1.0-12.1 min; HPLC-MS broad UV peak 464.2 [M + H] + , 482.4 [M + H 2 0 + 
H] + , 949.3 [2M + Naf, 967.4 [2M + H 2 0 + Na] + , 985.3 [2M + 2H 2 0 + Na] + . 

Preparation of (3aR, 6S 9 6aS)-l-[(2iS)-2-(4-terr-butoxycarbonyl aminobenzoy 
1 0 lamino)^-methyIpentanoyl]-6-hydroxy^K3-methanesiilfoiiyl benzoyl)hexa 
hydropyrroloI3,2-c]pyrazole-2-carboxylic acid tert-butyl ester (125) 

4-Methylmorpholine (5.7 0.052 mmol) was added to a solution of HBTU (9.9 
mg, 0.026 mmol), 1-hydroxybenzotriazole monohydrate (4.0 mg, 0.026 mmol) 
15 and 3-(methylsulfonyl)benzoic acid (5.2 mg, 0.026 mmol) in dimethylformamide 
(0.3 ml). The solution was stood for 5 minutes then added to (3aR, 6S, 6aS)-l- 
[(2^-2-(4-te^butoxycarbon 

hydroxyhexahydro pyrrolo[3,2-c]pyrazole-2-carboxylic acid tert-butyl ester (123) 
(14.7 mg, 0.026 mmol, prepared as above). The mixture was stirred for 2.5 hour 

20 then the solvents were removed in vacuo (water bath temperature < 37 °C). The 
residue was dissolved in dichloromethane (10 ml) then washed with pH 3 
hydrochloric acid (5 ml), saturated aqueous sodium hydrogen carbonate solution 
(5 ml) and brine (5 ml), dried (Na 2 S0 4 ), and the solvents removed in vacuo. The 
pale yellow solid residue (19.7 mg, 100%) was used without further purification. 

25 Data for (3a/?, 6S, 6aS)-l-[(2*S)-2-(4-ter^butoxycaA 

me1hylpentanoyl]-6-hydroxy-4-(3-methanesulfonylbenzoyl)hexahydro 
[3,2-c]pyrazole-2-carboxylic acid tert-butyl ester (125): TLC (7?/= 0.05, EtOAc : 
heptane 2 : 1), analytical HPLC R t = 19.945 min; HPLC-MS 333.3, 644.3 [M + 
2H - Bocf , 688.3 [M + 2H - Bu] + , 744.3 [M + H] + , 766.3 [M + Na] + . 

30 
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Preparation of (3art, 6aS)^l-[(2iS)-2K4-tert-butoxycarbonylaminobciizoyl 

amino)^methylpentanoylM-(3-methanesu^^ 

pyrrolo[3,2-c] pyrazole-2-carboxylic acid tert-butyl ester (127) 

5 A solution of Dess-Martin periodinane (56 mg, 0.132 mmol) in dichloromethane 
(1.25 ml) was added to (3a/?, 6S, 6aiS)-l-[(25)-2-(4-/^-butoxycarbonylamino 
benzoylamino)-4-methylpentanoy^ 

hexahydropyrrolo[3,2-c]pyrazole-2-caiboxylic acid ter/-butyl ester (125) (19.7 
mg, 0.0262 mmol, prepared as above) under an atmosphere of nitrogen. The 
10 mixture was stirred for 4 hours then purified by flash chromatography over silica 
eluting with ethyl acetate : heptane mixtures 3 : 7 to 4 : 1 to give (3a/?, 6aS)-l- 
[(2S)-2-(4-ter^butoxycarbonylamm^ 
methanesulfonylbenzoyl)-6-oxohexahydrop 

acid tert-butyl ester (127) as an off-white solid (11.1 mg, 57%). TLC (/?/= 0.10, 
1 5 EtOAc : heptane 2 : 1), analytical HPLC broad peak R t = 19.20-21 .70 min; HPLC- 
MS single broad main UV peak 333.2, 642.3 [M + 2H - Boc] + , 660.3 [M +*2H + 
H 2 0 - Bocf, 686.3 [M + 2H - Bu] + , 704.2 [M + 2H + H 2 0 - Bu] + , 742.3 [M + 
Hf, 760.3 [M + H 2 0 + H] + . 

20 Preparation of (3a#, 6a5)-4-amino-A^-{(l*S>l-[4-(3-methanesulfonylbeiizoyl)- 
6H>xo-hexahydropyrroloI3,2^]pyrazole-l-carbonyl]-3-methylbutyl} 
benzamide (EXAMPLE 249c) 

Trifluoroacetic acid (0.05 ml) was added to (3a/?, 6a^-l-[(2S)-2-(4-terf- 

25 butoxycarbonylammobenzoylammo)-4-m 

benzoyl)-6-oxohexahydropyrrolo[3,2-c]pyrazole-2-carboxylic acid ter/-butyl ester 
(127) (4.93 mg, 6.7 jjmol) under an atmosphere of nitrogen. The solution was 
stirred for 2.5 hours then diluted with dichloromethane (1 ml) and cautiously 
added to saturated aqueous sodium hydrogen carbonate solution (1 ml). The 

30 dichloromethane was separated then washed with water (1 ml). The saturated 
aqueous sodium hydrogen carbonate solution was extracted with dichloromethane 
(0.5 ml) which was then washed with the water layer. The combined organic 
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layers were dried (Na2SC>4), and the solvents removed in vacuo' to obtain (3a/?, 
6aS)-4-ainmo-/\^(liS)-l-[4-(3-memanesulfon^ 

[3^-c]pyrazole-l-caAonyl]-3-methyIbutyl}benzamide (EXAMPLE 249c) as a 
red solid (0.66 mg, 18%). Analytical HPLC broad peak R t = 10.2-11.4 min; 
5 HPLC-MS broad UV peak 233. 1 , 542.2 [M + H] + , 560.2 [M + H z O + H] + . 

EXAMPLES 250 to 295 were prepared as detailed for EXAMPLES 1 and 119, 
substituting the appropriate carboxylic acids as required and are inhibitors of 
10 cathepsinS with Ki ranging from 10-5000nM; 

EXAMPLE 250. (3a/?, 6a5)-Thiophene-3-carboxylic acid [(15)-2-(4-benzoyl-6- 

oxo-hexahydro-pynrolo[3,2-/>]pyrrol-l-yl)-l-cyclohexylmethyl-2-oxo-ethyl]~ 

amide 

15 




HPLC Rt = 16.4-17.2 mins (> 90%), HPLC-MS 494.2 [M + H] + , 1009.4 [2M + 
Naf. 

20 

EXAMPLE 251. (3a/?, 6aS)-Thiophene-3-carboxylic acid [(l/?)-2-(4-benzoyl-6- 
oxo-hexahydro-pyrrolo[3,2-/»]pyn-ol-l-yl)-l-benzylsulfanylmemyl-2-oxo-ethyl]- 
amide 
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10 




HPLC Rt = 14.78 mins (> 90%), HPLC-MS 534.1 [M + H] + . 

5 EXAMPLE 252. (3a/?, 6aS>Benzo[fe]thiophene-2-carboxylic acid [(l/?)-2-(4- 
benzoyl-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrol-l-yl)-l-benzylsulfanylmethyl-2- 

oxo-ethyl]-amide 





HPLC Rt = 18.5-19.8 mins (> 85%), HPLC-MS 584.1 [M + H] + . 



EXAMPLE 253. (3aR, 6aS)-Benzo[6]thiophene-3-carboxylic acid [(l/?)-2-(4- 
benzoyl-6-oxo-hexahydro-pyirolo[3,2-*]pyrrol-l -yl)-l -benzylsulfanylmethyl-2- 
15 oxo-ethyl]-amide 
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HPLC Rt = 17.8-19.0 mins (> 80%), HPLC-MS 584.2 [M + H] + . 

EXAMPLE 254. (3a/?, 6aS)-Benzo[/>]tmopheme-3-carboxylic acid [(lS)-2 : (4- 
5 benzoyl-6-oxo-hexabydro-pynolo[3,2-6]py^^ 
ethyl]-amide 




10 HPLC Rt = 19.5-20.5 mins (> 75%), HPLC-MS 544.1 [M + H] + . 

EXAMPLE 255. (3a/?, 6aS)-Tbiophene-3-carboxylic acid {(15)-1- 

cyclohexylmemyl-2-[4-(naphtoalene-l-caito 

6]pyrrol- 1 -yl]-2-oxo-ethyl} -amide 

15 




HPLC Rt = 18.3-19.5 mins (> 80%), HPLC-MS 544.1 [M + H] + . 

20 EXAMPLE 256. (3a/?, 6aS)-Thiophene-3-carboxylic acid {(15)-1- 

cyclohexylmemyl-2-[4-(naphmalene-2-carbonyl)-6-oxo-hexahydro-pyrrolo[3,2 

Z>]pyrrol- 1 -yl] -2-oxo-ethyl} -amide 
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HPLC Rt = 18.9-19.7 mins (> 85%), HPLC-MS 544.1 [M + H] + . 

5 

EXAMPLE 257. (3a/?, 6a5>Thiophene-3-cart>oxylic acid {(15)-1- 

cyclohexylmetiiyl-2-oxo-2-[6-oxo-4-(4-[l,2,4]Mazol-l-yl-benzoyl)-hexahydro- 

pyrrolo[3,2-6]pyrTol-l-yl]-ethyl}-amide 



10 




HPLC Rt = 15.5-16.5 mins (> 85%), HPLC-MS 561.2 [M + H] + . 

EXAMPLE 258. (3a/?, 6aS)-Thiophene-3-carboxylic acid {(15)-1- 
15 cyclohexylmethyl-2-oxo-2-[6-oxo-4-(5-ph^ 
pyrrolo[3 ,2-6]pyrrol-l -yl]-ethyl} -amide 




WO 2004/007501 



-458- 



PCT/GB2003/002957 



HPLC Rt = 19.5-20.2 mins (> 85%), HPLC-MS 576.1 [M + H]\ 

EXAMPLE 259. (3a/?, 6a5)-^-[(lS)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
5 b] pyirol-l-yl)-l-cyclohexylmethyl-2-oxo-e1hyl]-3-phenoxy-benzamide 




HPLC Rt = 19.4-20.3 mins (> 85%),-HPLC-MS 580.2 [M + H] + . 

10 

EXAMPLE 260. (3a/?, 6a5)-i^-[(l/?)-2-(4-Brai2oyl-6-oxo-hexahydro-pyrrolo[3^- 
b] pyrrol- 1 -yl)- 1 -benzylsulfanylmethyl-2-oxo-ethyl]-3-phenoxy-benzamide 




15 

HPLC Rt = 18.3-19.6 nuns (> 90%), HPLC-MS 620.2 [M + H] + . 



20 



EXAMPLE 261. (3a/?, 6aS)-Thiophene-3-carboxylic acid {(l/?)-l-benzylsulianyl 

metbyl-2-[4-(2-methanesulfonyl-benzoyl)-6-oxo 

1 -yl]-2-oxo-ethyl} -amide 



WO 2004/007501 



PCT/GB2003/002957 



-459- 




HPLC Rt = 14.5-1 5.2 mins (> 80%), HPLC-MS 612.0 [M + H] + . 

5 EXAMPLE 262. (3a/?, 6a*S)-Thiophene-3-carboxylic acid {(l/?)-l-benzylsulfanyl 
methyl-2-[4-(3-methanesulfonyl^ 
1 -yl]-2-oxo-ethyl} -amide 




10 

HPLC Rt = 14.09 mins (> 90%), HPLC-MS 612.1 [M + H] + . 

EXAMPLE 263. (3aR, 6aS)-Thiophene-3-carboxylic acid {(li?)-l-benzylsulfanyl 
methyl-2-[4-(2-mtro-benzoy 
15 ethyl} -amide 




WO 2004/007501 



PCT/GB2003/002957 



-460- 

HPLC Rt = 14.93 mins (> 90%), HPLC-MS 579.0 [M + H] + . 

EXAMPLE 264. (3a/?, 6aS)-Tbiophene-3-caiboxylic acid {(l/?>l-benzylsulfanyl 
5 methyl-2-[4-(3-nitro-benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrol- 1 -yl]-2-oxo- 
ethyl} -amide 




10 HPLC Rt = 15.53 mins (> 85%), HPLC-MS 579.0 [M + H] + . 

EXAMPLE 265. (3a*, 6aS>Thiophene-3-caiboxylic acid {(li?)-l-benzylsulfanyl 

memyl-2-[4-(4-mtro-benzoyl)-6-oxo-he^^ 

ethyl}-amide 

15 




HPLC Rt = 15.41 mins (> 90%), HPLC-MS 579.1 [M + H] + . 
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-461- 

EXAMPLE 266. (3aK, 6aS)-Thiophene-3-carboxylic acid {(l^>l-benzylsulfenyl 
methyl-2-[4-<hexahydro-2,5-methano-pentalene-3a-carbonyl)-6-oxo-hexahydro- 

pyrrolo[3,2-i»]pyrrol-l-yl]-2-oxo-ethyl}-amide 



5 




HPLC Rt = 17.0-18.2 mins (> 80%), HPLC-MS 578.1 [M + H] + . 

EXAMPLE 267. (3a/?, 6aS)-Thiophene-3-catboxylic acid {(U?)-l-benzylsulfanyl 
10 methyl-2-[4-(4-hydroxy-benzoyl)-6-oxo-hexahydro-pyirolo[3,2-6]pyrrol-l-yl]-2- 

oxo-ethyl} -amide 




1 5 . HPLC Rt = 1 3.43 mins (> 80%), HPLC-MS 550.0 [M + H] + . 

EXAMPLE 268. (3aK, 6aS)-Thiophene-3-catboxylic acid {(l/?)-2-[4-(4-amino- 
benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-*]pyrrol-l -yl]-l -benzylsxdfanylmethyl-2- 
oxo-ethyl) -amide 

20 



WO 2004/007501 



PCT/GB2003/002957 



-462- 




HPLC Rt = 1 1 .8-12.4 mins (> 75%), HPLC-MS 549.1 [M + H]\ 

5 EXAMPLE 269. (3aR, 6aS)-AT-[(li?)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pynx>l-l-ylH-benzylsulfanylme^ 




10 HPLC Rt = 19.1-20.3 mins (> 90%), HPLC-MS 618.2 [M + H] + . 

EXAMPLE 270. (3aR, 6a^-A^-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3^- 
b] pyrrol- 1 -yl> 1 -cyclohexymiethyl-2-oxo-ethyl]-2,2-diphenyl-acetamide 



.15 




WO 2004/007501 
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-463- 

HPLC Rt = 19.9-21.0 mins (> 90%), HPLC-MS 578.3 [M + H] + . 

EXAMPLE 271. (3art, 6a5)-^{(l^l-[4-(Ben2o[i>]thiophene-3-caibonyl)-6-oxo- 
5 hexahydro-pyrrolo[3,2-fc]pyrrole-l -carbonyl]-3-methyl-butyl} -2,2-diphenyl- 
acetamide 




10 HPLC Rt = 19.4-20.7 mins (> 90%), HPLC-MS 594.2 [M + H] + . 

EXAMPLE 272. (3a/?, 6aS)-Tbiophene-3-caiboxylic acid {(li?)-l-ben2ylsulfanyl 
methyl-2-oxo-2-[6-oxo-4-(tbiophene-3-carbonyl>hexahydro-pyrrolo[3,^ 
15 l-yl]-ethyl} -amide 




HPLC Rt = 14.56 mins (> 90%), HPLC-MS 540.0 [M + H] + . 

20 



WO 2004/007501 
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-464- 

EXAMPLE 273. (3aK, 6aS)-Thiophene-3-carboxylic acid [(l/?)-l-ben2yisulfenyl 

methyl-2-(4-cyclohexanecarbonyW 

oxo-ethyl]-amide 




HPLC Rt = 15.5-16.4 mins (> 75%), HPLC-MS 540.1 [M + H] + . 

EXAMPLE 274. (3a/?, 6a5)-Thiophene-3-carboxylic acid {(li?)-l-ben2ylsulfenyl 
10 methyl-2-[4-(2-methyl-benzoyl)-6K>xo-hexahydro-pyrrolo[3,2-^]pym)l-l-yl]-2- 

oxo-ethyl} -amide 




15 HPLC Rt = 16.0-17.9 mins (> 90%), HPLC-MS 548.1 [M + H] + . 

EXAMPLE 275. (3aK, 6a5)-Thiopherie-3-carboxylic acid {(li?)-l-benzylsulfanyl 
memyl-2-[4-(3-memyl-benzoyl)-6-oxo-hexahydro-pyiTolo[3,2-*]pyrrol-l-yl]-2- 

oxo-ethyl} -amide 

20 



WO 2004/007501 
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-465- 




HPLC Rt = 16.3-17.8 mins (> 90%), HPLC-MS 548.1 [M + H] + . 

5 EXAMPLE 276. (3a/?, 6aS)-Thiophene-3-carboxylic acid {(li?)-l -benzylsulfanyl 
methyl-2-[4K4-methyl-benzoyl)-6-oxo-hexahydro-pyrrolo[3^-6]pyrrol-l-yl]-2- 

oxo-ethyl} -amide 




10 

HPLC Rt = 15.5-16.8 mins (> 90%), HPLC-MS 548.1 [M + H] + . 

EXAMPLE 277. (3a/?, 6aS)-Morpholine-4-carboxylic acid [(l/?)-2-(4-benzoyl-6- 
oxo-hexahydro-pyirolo[3,2-6]pyrrol-l-yl)-l-be 
15 amide 




WO 2004/007501 



PCT/GB2003/002957 



-466- 

HPLC Rt = 12.5-13.8 mins (> 80%), HPLC-MS 537.1 [M + H] + . 

EXAMPLE 278. (3aR, 6a5)-3-Aminomethyl-J\T-[(l^)-2-(4-benzoyl-6-oxo- 

hexahydro-pyirolo[3,2-fc]pyrrol-l^ 

benzamide 




HPLC Rt = 12.0-13.4 mins (> 80%), HPLC-MS 557.2 [M + H] + . 

EXAMPLE 279. (3a/?, 6a5)-iV-{(15)-l-Cyclohexylmethyl-2-[4-(2- 
methanesulfonyl-ben2oyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrol- 1 -yl]-2-oxo- 

ethyl}-2,2-diphenyl-acetamide 




HPLC Rt = 20.1-21.4 mins (> 90%), HPLC-MS 656.2 [M + H] + . 
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-467- 

EXAMPLE 280. (3aR, 6aS)-Morpholine-4-caiboxylic acid [(15)-2-(4-benzoyl-6- 
oxo-hexahydro-pyrrolo[3,2-£]pyirol-l -yl)-l -cyclohexylmethyl-2-oxo-ethyl]- 
amide 



5 




HPLC Rt = 14.96 mins (> 95%), HPLC-MS 497.2 [M + H] + , 515.2 [M + H + . 
H 2 Of. 

10 EXAMPLE 281. (3aK, 6aS)-Benzotmazole-6-carboxylic acid [(l^)-2-(4-benzoyl- 
6K)xo-hexahydro-pyrrolo[3,2-Z>]pyrrol-l -yl)- 1 -benzylsulfanylmethyl-2-oxo- 
ethyl]-amide 




HPLC Rt = 15.15 mins (> 85%), HPLC-MS 585.1 [M + H] + , 603.1 [M + H + 
H 2 Q] + . 



EXAMPLE 282. (3aR, 6aS)-Thiophene-2-carboxylic acid [(li?)-2-(4-benzoyl-6- 
20 oxo-hexahydro-pyrrolo[3,2-£>]pyrrol4-yl)-l-benzylsulfanylmemyl-2^ 
amide 



WO 2004/007501 



PCT/GB2003/002957 



-468- 




HPLC Rt = 15.06 mins (> 85%), HPLC-MS 534.0 [M + H] + . 

5 EXAMPLE 283. (3a/?, 6aS)-Furan-2-carboxylic acid [(l/?)-2-(4-benzoyl-6-oxo- 
hexahydro-pyrrolo[3,2-Z?]pyrrol-l-yl)-l-be^^ 




10 HPLC Rt = 14.1-15.4 mins (> 80%), HPLC-MS 518.1 [M + H] + , 536.1 [M + H + 
H 2 0] + . 

EXAMPLE 284. (3a/?, 6 aS)-Furan-3 -carboxylic acid [(l/?)-2-(4-benzoyl-6-oxo- 
hexahydro-pyrrolo[3,2-&]pym)l-l-yl)-l-te 

15 




WO 2004/007501 
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-469- 

HPLC Rt = 15.7-17.3 mins (> 85%), HPLC-MS 518.1 [M + H] + . 

EXAMPLE 285. (3afl, 6aS)-^-[(l^>2-(4-Benzoyl-6-oxo-hexahydro-pym)lo[3,2- 
b] pyrrol- l-yl)-l -benzylsulfanylmethyl-2-oxo-ethyl]-benzarnide 




HPLC Rt = 15.34 mins (> 90%), HPLC-MS 528.1 [M + H] + . 

EXAMPLE 286. (3a/?, 6aS)-Benzotbiazole-6-carboxylic acid [(lS)-2-(4-benzoyl- 
6-oxo-hexahydro-pyrrolo[3,2-6]pyrrol-l -yl)- 1 -cyclohexybnethyl-2-oxo-ethyl]- 
amide 




HPLC Rt = 18.25 mins (> 90%), HPLC-MS 5452 [M + H] + . 

EXAMPLE 287. (3aR, 6ai)-Thiophene-2-carboxylic acid [(15)-2-(4-benzoyl-6- 
oxo-hexahydro-pyrrolo[3,2-fc]pyrrol-l-yl)-l-cyclohexylmemyl-2-oxo-ethyl]- 

amide 



WO 2004/007501 
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-470- 




HPLC Rt - 18.28 mins (> 90%), HPLC-MS 494.1 [M + H] + . 

EXAMPLE 288. (3a/?, 6aS)-Furan-2-cart>oxylic acid [(lS)-2-(4-benzoyl-6-oxo- 
hexahydro-pyrrolo[3,2-/>]pyiTol-l-yl)-l^^ 




HPLC Rt = 16.66 mins (> 90%), HPLC-MS 478.1 [M + H] + , 977.3 [2M + Na] + . 

EXAMPLE 289. (3a/?, 6aS)-Furan-3-carboxylic acid [(15)-2-(4-benzoyl-6-oxo- 
hexahydro-pyrrolo[3,2-£)]pyrrol-l -yl)- 1 -cyclohexylmediyl-2-oxo-ethyl]-amide 




HPLC Rt = 16.37 mins (> 90%), HPLC-MS 478.1 [M + H] + , 977.3 [2M + Naf. 



WO 2004/007501 
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-471- 

EXAMPLE 290. (3a/?, 6a5)-A^[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
£>]pynrol-l-yi)-l-cyclohexylmethyl-2-oxo-ethyl]-benzamide 



5 




HPLC Rt = 16.71 mins (> 95%), HPLC-MS 488.2 [M + H] + , 997.3 [2M + Na] + . 

EXAMPLE 291. (3aR, 6aS)-Thiophene-3-carboxylic acid {(15)-1- 
10 cyclohexylme11iyl-2-[4-(2-methyl-beMoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrol- 1 -yl]-2-oxo-ethyl } -amide 




15 HPLC Rt = 15.65 mins (> 95%), HPLC-MS 508.2 [M + H] + , 526.2 [M + H + 
H 2 0] + . 

EXAMPLE 292. (3aR, 6aS)-Tbiophene-3-carboxylic acid {(15)-1- 
cyclohexylmemyl-2-[4-(3-memyl-benzoyl)-6-oxo-hexahydro-pyrrolo[3,2- 
20 &]pynx>l-l-yl]-2-oxo-ethyl} -amide 



WO 2004/007501 



PCT/GB2003/002957 



-472- 




HPLC Rt = 16.10 mins (> 90%), HPLC-MS 508.1 [M + H] + . 

5 EXAMPLE 293. (3a/?, 6aS)-TMophene-3-carboxylic acid {(1«S)-1- 
cyclohexylmethyl-2-[4-(4-methyl-b^ 
£]pyrrol-l -yl]-2-oxo-ethyl} -amide 




10 

HPLC Rt = 15.88 mins (> 90%), HPLC-MS 508.1 [M + H] + . 

EXAMPLE 294. (3atf, 6aS)-Thiophene-3-carboxylic acid [(l/e)-2-(4-benzoyl-6- 
oxo-hexahycko-pyirolo[3,2-&]py^ 
15 amide 



SOzMe 
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-473- 

HPLC Rt - 8.61 mins (> 90%), HPLC-MS 504.1 [M + H] + . 

EXAMPLE 295. (3a/?, 6aS)-Furan-2-carboxyUc acid {(15)-2-[4-((25)-2- 
acetylanimo-4-memyl-pentanoyl)-6-oxo-hexahydro^^ 1 -yl]-l 

5 cyclohexylmethyl-2-oxo-ethyl} -amide 




HPLC Rt = 14.35 mins (> 95%), HPLC-MS 529.2 [M + H] + . 

10 

In addition, EXAMPLES 7, 8, 9, 10, 12, 13, 14, 16, 17, 19, 20, 37, 39, 59, 61, 65, 
85, 86, 87, 88, 89, 90, 91, 92, 93, 98, 103, 123, 145, 151, 154, 158, 159, 161, 164, 
170, 171, 172, 173, 174, 185, 187, 193, 194, 245, 247, 249a, 249b, 249c, 298, 
303, 310, 314, 315, 316, 317, 323, 329, 330, 334, 335 and 340 have utility as 
1 5 inhibitors of cathepsin S with Ki less than 5000nM. 

EXAMPLES 296 to 345 were prepared as detailed for EXAMPLES 1 and 119, 
substituting the appropriate carboxylic acids as required and are inhibitors of 
cathepsin L with Ki ranging from 10-5000nM; 

20 

EXAMPLE 296. (3aR, 6aS)-Naphthalene-l -carboxylic acid [(15)-2-(4-benzoyl-6- 
oxo-hexahydro-pytrolo[3,2-6]pyrrol- 1 -yl)- 1 -(4-hydroxybenzyl)-2-oxo-ethyl]- 
amide 
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PCT/GB2003/002957 



-474- 




HPLC Rt - 13.5-14.4 mins (> 90%), HPLC-MS 548.2 [M + H] + , 1 1 17.4 [2M + 
Naf. 

EXAMPLE 297. (3a/?, 6a5)-Quinoline-8-carboxylic acid [(15)-2-(4-benzoyl-6- 

oxo-hexahydro-pyrrolo[3,2-fc]pyirol-l-yl)-l-(4-hydroxy-benzyl)-2-oxo-ethyl]- 

amide 




HPLC Rt = 1 1.79 mins (> 85%), HPLC-MS 549.2 [M + H] + , 567.3 [M + H + 
H 2 Of. 

1 5 EXAMPLE 298. (3a/?, 6aS)-/V-[(lS)-2-(4-Benzoyl-6-oxo-hexahydro-pyiTolo[3,2- 
b] pyrrol- 1 -yl)- 1 -(4-hydroxy-benzyl)-2-oxc^myl]-3-bromo-benzarriide 
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-475- 

HPLC Rt = 13.21 mins (> 95%), HPLC-MS 576.1 / 578.1 [M + H] + . 

EXAMPLE 299. (3aK, 6aS)-Isoquinoline-l-carboxylic acid [(15)-2-(4-benzoyl-6- 
oxo-hexahyriWpym>lo[3,2-&]pynol-l^^ 
5 amide 




HPLC Rt = 14.1-15.1 mins (> 85%), HPLC-MS 549.2 [M + H] + , 567.2 [M + H + 
10 H 2 0] + . 

EXAMPLE 300. (3aK, 6a5)-Benzo[Z>]thiophene-2-carboxylic acid [(15)-2-(4- 

benzoyl-6-oxo-hexahydro-pyrrolo[3,2-&]py^^ 

oxo-ethyl] -amide 

15 




HPLC Rt = 14.8-15.6 mins (> 85%), HPLC-MS 554.2 [M + H] + . 

20 EXAMPLE 301.(3aK, 6aS)-Naphtbalene-l-caiboxylic acid {(15)-l-(4-hydroxy- 
benzyl)-2-[4-(naphthalene-l -carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-Z>]pyrrol-l 
yl]-2-oxo-ethyl} -amide 



WO 2004/007501 
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-476- 




HPLC Rt - 15.5-16.8 mins (> 85%), HPLC-MS 598.2 [M + H] + , 616.2 [M + H + 
5 H z O] + . 

EXAMPLE 302. (3a/?, 6aS)-Naphthal«ie-l-carboxylic acid {(15)-l-(4-hydroxy- 

benzyl)-2-[4-(naphthalene-2-carbonyl)-6-ra^ 

yl]-2-oxo-ethyl } -amide 

10 




HPLC Rt = 16.0-16.9 mins (> 90%), HPLC-MS 598.2 [M + H] + . 

15 EXAMPLE 303. (3aK, 6aS)-3-Bromo-iV-{(l>S)-l-(4-hydroxy-benzyl)-2-[4-(2- 
memanesulfonyl-benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-Z>]pyrrol-l-yl]-2-oxo- 
ethyl} -benz amide 
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-477- 




HPLC Rt = 12.66 mins (> 90%), HPLC-MS 654.0 / 656.0 [M + H] + . 

5 EXAMPLE 304. (3aK, 6aS)-3-Bromo-i^-{(15)-l-(4-hydroxy-benzyl)-2-[4-(3- 
methane sulfonyl-benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-^]pyrrol-l -yl]-2-oxo- 
ethyl}-benzamide . 



HQ, 




10 

HPLC Rt = 12.95 mins (> 75%), HPLC-MS 654.0 / 656.0 [M + H] + . 

EXAMPLE 305. (3a/?, 6aS)-3-Bromo-Ar-{(15)-l-(4-hydroxy-benzyl)-2-[4-(3- 
nitro-benzoyl)-6-oxo-hexahydro-pyirolo[3,2-6]pyrrol-l -yl]-2-oxo-ethyl} - 
15 benzamide 
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-478- 

HPLC Rt = 13.52 mins (> 90%), HPLC-MS 621.0 / 623.0 [M + H] + . 

EXAMPLE 306. (3a/?, 6a5)-3-Bromo-^-{(15)-l-(4-hydroxy-benzyl)-2-[4-(4- 
5 nitro-benzoyl)-6-oxo-hexahydro-pyn-olo[3,2-fc7pyn:ol-l-yl]-2-oxo-ethyl}- 
benz amide 



HQ. 




10 HPLC Rt - 13.50 mins (> 95%), HPLC-MS 621.0 / 623.0 [M + H] + . 

EXAMPLE 307. (3a/?, 6aS)-iSr-[(15)-2-[4-(Adamantane-l-carbonyl)-6-oxo-hexa 
hydro-pyn-olo[3,2-/»]pyrrol-l-yl]-l-(4-hydroxy-be^l)-2-oxo-ethyl]-3-bromo- 
benz amide 

15 




HPLC Rt - 15.9-17.3 mins (> 50%), HPLC-MS 634.0 / 636.0 [M + H] + . 
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-479- 

EXAMPLE 308. (3aK, 6aS)-3-Bromo-JV-[(15)-2-[4-(hexahydro-2,5-methano- 
peatalene-3a-carbonyl)-6-oxo-hexahydrc>-pyrrolo[3^-£»]pyrrol- 1 -yl]- 1 -(4- 
hydroxy-benzyl)-2-oxo-ethyl]-benzamide 



5 




HPLC Rt = 14.7-16.2 mins (> 80%), HPLC-MS 620.0 / 622.0 [M + H] + , 638.1 / 
640.1 [M + H + H 2 0] + . 

10 EXAMPLE 309. (3a/?, 6a5)-3-Bromo-iV r -[(15)-2-[4-(4-hydroxy-benzoyl)-6-oxo- 
hexahy<lro-pyiTolo[3,2-fc]pyrrol-l-yl]-H^ 
benzamide 




15 

HPLC Rt = 1 1 .92 mins (> 80%), HPLC-MS 592.0 / 594.0 [M + H] + . 

EXAMPLE 310. (3aK, 6a5)-iV^[(15)-2-[4-(4-Amino-benzoyl)-6-oxo-hexahydro- 
pyrrolo[3,2-6]pyrrol-l -yl]-l -(4-hydroxy-benzyl)-2-oxo-ethyl]-3-bromo- 
20 benzamide 
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-480- 




HPLC Rt = 9.9-10.6 mins (> 75%), HPLC-MS 591.0 / 593.0 [M + H] + , 609.0 / 
611.0 [M + H + H 2 Of. 

EXAMPLE 311. (3a/?, 6a5)-3-Bromo-i^-{(15)-l-(4-hydroxy-benzyl)-2-oxo-2-[6- 

oxo-4-(qumolme-6-c^onyl)-hexahydro-py^^ 

benzamide 



HO. 



10 




HPLC Rt =11.13 mins (> 75%), HPLC-MS 627.0 / 629.0 [M + H] + , 645.0 / 647.0 
[M + H + H 2 0] + . 



15 



EXAMPLE 312. (3a/?, 6a5)-4,5-Dimethyl-furan-2-caiboxylic acid {(15)-l-(4- 

hydroxy-ben2yl)-2-[4-(2-methanesvdfony^ 

b] pyrrol-l-yl]-2-oxo-ethyl}-amide 
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-481- 




HPLC Rt = 1 1.43 mins (> 90%), HPLC-MS 594.1 [M + H] + . 

5 EXAMPLE 313. (3aR, 6aS)-2-Ethyl-5-methyl-2H-pyrazole-3-caiboxylic acid 
{(lS)-l-(4-hydroxy-beiizyl)-2-[4-(2-methanesulfonylbeozoyl)-6-oxo- 
hexahydropyrrolo[3,2-fc] pyrrol-l-yl]-2-oxo-ethyl> -amide 




10 

HPLC Rt = 10.03 mins (> 90%), HPLC-MS 608.1 [M + H] + , 626.1 [M + H + 
H 2 0] + . 



15 



EXAMPLE 314. (3aK, 6a5)-iV-[(15)-2-[4-(Ben2o[6]thiophene-3-carbonyl)-6-oxo- 

hexahydro-pyrrolo[3,2-6]pyn-ol-l-yI]-l-(3-memyl-benzyl)-2-oxo-ethyl]-2,2- 

diphenyl-acetamide 
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-482- 

HPLC Rt = 20.2-21 .4 mins (> 95%), HPLC-MS 642.2 [M + H] + . 

EXAMPLE 315. (3art, 6aS)-M[(15)-2-[4-(Benzo[/>]thiophene-3-caibonyl)-6-oxo- 
5 hexahydro-pyrrolo[3,2-6]pyn-ol-l-yl]-l-(3-fluoro-benzyl)-2-oxo-e1hyl]-2,2- 
diphenyl-acetamide 




10 HPLC Rt = 19.7-21 .0 mins (> 90%), HPLC-MS 646.2 [M + H] + . 

EXAMPLE 316. (3afl, 6aS)-i^[(15)-2-[4-(Benzo[Z>]thiophene-3-carbonyl)-6-oxo- 
hexahydro-pyrrolo[3,2-6]pyrrol-l -yl]- 1 -(3,5-difluoro-benzyl)-2-oxo-ethyl]r2,2- 
diphenyl-acetamide 



F 




HPLC Rt = 



20.1-21.3 mins (> 90%), HPLC-MS 664.2 [M + H] + . 
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EXAMPLE 317. (3a/?, 6a5)-Benzothiazole-6-carboxylic acid [(lS)-2-(4-benzoyl- 

6-oxo-hexahydro-pyrrolo[3,2-6]p)wol-l-yl)-l-(4-hydro 

amide 



5 




HPLC Rt = 12,02 mins (> 95%), HPLC-MS 555.1 [M + H] + . 

EXAMPLE 318. (3a/?, 6aiS)-4-Aminomethyl-iV^[(15)-2-(4-benzoyl-6-oxo- 
1 0 hexahydro-pyrrolo[3,2-6]pym>l- 1 -yl)- 1 -(4-hydroxy-benzyl)-2-oxo-ethyl]- 
benzamide 



HO, 




15 HPLC Rt = 8.92 mins (> 95%), HPLC-MS 527.2 [M + H] + , 545.2 [M + H + 
H 2 0] + . 



EXAMPLE 319. (3a/?, 6a^-3-Aminomethyl-iV r -[(l 1 S)-2-(4-benzoyl-6-oxo- 
hexahydro-pyrrolo[3,2-A]pyrrol- 1 -yl)- 1 -(4-hydroxy-benzyl)-2-oxo-ethyl]- 
20 benzamide 
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HPLC Rt = 9.14 mins (> %), HPLC-MS 527.2 [M + H] + , 545.3 [M + H + H 2 0] + . 

5 EXAMPLE 320. (3aR, 6a5)-i , /-[(lS)-2-(4-Baizenesulfonyl-6-oxo-hiexahydro- 
pyrrolo[3,2-6]pyrrol-l-yl)-l-(4-hydroxy-benzyl)-2-oxo-etfiyl]-3-bromo- 
benzamide 



HO. 




10 

HPLC Rt = 16.1-17.9 mins (> 90%), HPLC-MS 612.0 / 614.0 [M + H] + . 

EXAMPLE 321. (3a/?, 6a5)-4-Dimethylaniino-^-{(15)-l-(4-hydroxy-benzyl)-2- 
[4-(3-iutro-benzoyl)-6-oxo-hexahydro-^^ 
15 benzamide 




WO 2004/007501 



PCT/GB2003/002957 



-485- 

HPLC Rt = 10.75 mins (> 80%), HPLC-MS 586.2 [M + H] + , 604.2 [M + H + 
H 2 Of. 

5 EXAMPLE 322. (3aK, 6a5)-4-Dime%lamino-^-[(15)-2-[4-(3-fluoro-benzoyl)-6- 
oxo-hexahydro-pynx)lo[3,2-£]pynt>l-l-y^ 
benzamide 




10 

HPLC Rt = 10.59 mins (> 90%), HPLC-MS 559.2 [M + H] + , 577.2 [M + H + 
H z O] + . 

EXAMPLE 323. (3a/?, 6aS)-iS/ r -[(l^)-2-[4-(Benzo[6]thiophene-3-carbonyl)-6-oxo- 
15 hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-l-(4-hydroxy-ben2yl)-2-oxo-ethyl]-3- 
bromo-benzamide 




20 HPLC Rt = 14.61 mins (> 90%), HPLC-MS 632.0 / 634.0 [M + H] + . 
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EXAMPLE 324. (3a/?, 6aS)-3-Bromo-JSM(15)-l-(4-hydro^^ 

oxo-4-(tbiophene-2-caibonyl)-hexahydro^ 

benzamide 




HPLC Rt = 12.93 mins (> 90%), HPLC-MS 582.0 / 584.0 [M + H] + . 

EXAMPLE 325. (3aK, 6aS)-3-Bromo-iV-[(15)-2-(4-cyclohexanecarbonyl-6-oxo- 
10 hexahydro-pyrrolo[3,2-A]pyrrol-l-yl)-l-(4-hydroxy-benzyl)-2-oxo-ethyl]- 
benzamide 




15 HPLC Rt = 15.0-17.0 mins (> 90%), HPLC-MS 582.1 / 584.1 .[M + H] + . 

EXAMPLE 326. (3aR, 6a5)-3-Bromo-JV-{(15)-l-(4-hydroxy-benzyl)-2-[4-(2- 

methyl-benzoyl)-6-oxo-hexahydro-pyrrolo[3,2-6]pyrrol-l-yl]-2-oxo-ethyl}- 

benzamide 
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HPLC Rt = 14.4-16.1 mins (> 90%), HPLC-MS 590.0 / 592.0 [M + H] + . 

5 EXAMPLE 327. (3a/?, 6a5)-3-Bromo-JNT-{(15)-l-(4-hydroxy-benzyl)-2-[4-(3- 
methyl-benzoyl)-6-oxo-hexahydro-pyrrolo[3 ,2-&]pyrrol- 1 -yl]-2-oxo-ethyl}- 
benzamide 




10 

HPLC Rt = 14.4-15.8 mins (> 90%), HPLC-MS 590.0 / 592.0 [M + H]\ 

EXAMPLE 328. (3aK, 6aiS)-3-Bromo-iST- {( 15)-1 -(4-hydroxy-benzyl)-2-[4-(4- 
methyl-benzdyl)-6-oxo-hexahy^ 
15 benzamide 
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HPLC Rt = 13.8-14.9 mins (> 90%), HPLC-MS 590.0 / 592.0 [M + H] + . 

5 EXAMPLE 329. (3aK, 6a5)-iSr-[(15)-2-[4-(Ben2o[fe]thiophene-3-caibonyl)-6-oxo- 
hexahydro-pjwolo[3,2-fc]pym)l-l-yl]-l-(4-hydroxy-benzyl)-2-oxo-ethyl] 
diphenyl-acetamide 



HO, 




10 

HPLC Rt= 17.0-18.5 mins (> 80%), HPLC-MS 644.1 [M + H] + . 

EXAMPLE 330. (3aR, 6aS)-i^-[(lS)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyrrol-1 -yl)- 1 -(4-hydroxy-benzyl)-2-oxo-ethyl]-2,2-diphenyl-acetamide 

15 
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HPLC Rt = 16.4-17.5 mins (> 85%), HPLC-MS 588.2 [M + H] + . 

5 EXAMPLE 331. (3aK, 6aiS)-3-Aminomethyl-AT-[(15)-2-[4-(benzo[6]thiophene-3- 
carbonyl)-6-oxo-hexahydro-pyrrolo[3,2-fc]pyrrol-l -yl]-l -(4-hydroxy-benzyl)-2- 
oxo- ethyl] -benzamide 



HO, 




10 

HPLC Rt = 10.82 mins (> 90%), HPLC-MS 583.1 [M + H] + . 



15 



EXAMPLE 332. (3aK, 6a5^-3-Aminomethyl-iV-{(15)-l-(4-hydroxy-ben2yl)-2-[4- 
(2-methanesulfonyl-ben2»yl)-6-oxo-hexahydro-pyn-olo[3,2-!>]pyrrol-l-yl]-2-oxo- 
ethyl} -benzamide 
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HPLC Rt = 8.16 mins (> 85%), HPLC-MS 605.1 [M + H] + , 623.2 [M + H + 
H 2 Of. 

5 

EXAMPLE 333. (3afl, 6aS)-^-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
fc]pynrol-l-yl)-l-(4-hydroxy-ben2yl>2-oxc^ethyl]-benzamide 




10 

HPLC Rt = 1 1 .79 mins (> 95%), HPLC-MS 498. 1 [M + H] + . 

EXAMPLE 334. (3a/?, 6a5)-iV-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3^- 
b] pyrrol-l-yl)-l-(4-hydroxy-benzyl)-2-oxo-emyl]-3-cWoro-benzainide 
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HPLC Rt = 13.64 mins (> 95 %), HPLC-MS 532.1 / 534.1 [M + H] + . 

EXAMPLE 335. (3aR, 6aS)-iV-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyirolo[3,2- 
5 b] pyrrol-l-yl>l-(4-hydroxy-benzyl)-2-oxo-ethyl]-3-fluoro-benzamide 



HO, 




HPLC Rt = 12.10 mins (> 90%), HPLC-MS 516.1 [M + H] + . 

10 

EXAMPLE 336. (3a/?, 6aS)-J\T-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
6]pyrrol-l-yl)-l-(4-hydroxy-benzyl)-2-oxo-emyl]-nicotinamide 




15 

HPLC Rt = 8.16 mins (> 95%), HPLC-MS 499.1 [M + H] + , 997.2 [2M + H] + . 



EXAMPLE 337. (3a/?, 6a5)-/V"-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyrrol-l-yl)-l-(4-hydroxy-benzyl)-2-oxo-ethyl]-3-bromo-4-methyl-benzamide 
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-492- 




HPLC Rt = 14.0-15.1 mins (> 85%), HPLC-MS 590.0 / 592.0 [M + H] + . 

EXAMPLE 338. (3aK, 6aS)-iV-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pynolo[3,2- 
b] pyrrol-1 -yl)- l-(4-hydroxy-benzyl)-2-oxo-ethyl]-3-metboxy-berizamide 



MeO. 




1 0 HPLC Rt = 1 1 .8 1 mins (> 95%), HPLC-MS 528. 1 [M + H] + . 

EXAMPLE 339. (3aK, 6aS)-//-[(l.S)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
Z>]pyiTol-l-yl)-l-(4-hy<froxy-benzyl)-2-oxo-e1hyl]-3-trifluoromemoxy-benzaim 



15 



f 3 co. 
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HPLC Rt = 14.21 mins (> 90%), HPLC-MS 582.1 [M + H] + , 600.2 [M + H + 
H 2 0] + . 

EXAMPLE 340. (3a£, 6aS)-^-[(15)-l-(4-Benzoyl-6-oxo-hexahydro-pyirolo[3,2- 
5 b] pyrrole-l-carbonyl)-3-methyl-butyl]-3-bromo-benzarnide 




HPLC Rt = 15.0-16.1 mins (> 85%), HPLC-MS 526.1 / 528.1 [M + Hf. 

10 

EXAMPLE 34 1 . (3aR, 6aS)-N-[( 1 5)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyrrol-l-yl)-l-(3-methyl-benzyl)-2-oxo-ethyl]-3-bromo-benzamide 




15 

HPLC Rt = 1 7.0-1 8.3 mins (> 85%), HPLC-MS 574.0 / 576.0[M + H] + . 

EXAMPLE 342. (3aR, 6aS)-JV-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyrrol-l-yl)-l-(3-fluoro-benzyl)-2-oxo-ethyl]-3-bromo-benzamide 
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HPLC Rt = 1 5.8-1 7. 1 mins (> 90%), HPLC-MS 578.0 / 580.0 [M + H] + . 

5 EXAMPLE 343. (3a/f, 6a5)-A^[(15)-2-(4-Baizoyl-6-oxo-hexahydro-pyrrolo[3^- 
b] pyrrol- 1 -yl)- 1 -(3 ,5-difluoro-benzyl)-2-oxo-ethyl]-3-bromo-benzamide 




10 HPLC Rt = 1 5.9-17.3 mins (> 90%), HPLC-MS 596.0 / 598.0 [M + H] + . 

EXAMPLE 344. (3a/?, 6aS)-JV^[(15)-2-(4-Benzoyl-6-oxo-hexahydrcKpyiiolo[3,2- 
b] pyrrol- 1 -yl)-l -(4-fluoro-benzyl)-2-oxo-ethyl]-3-bromo-benzamide 



15 
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HPLC Rt = 17.1-18.2 mins (> 90%), HPLC-MS 578.0 / 580.0 [M + H] + . 

EXAMPLE 345. (3a/?, 6a^i^[(15)-2-[4-((25)-2-Acetylamino-4-methyl- 
pentanoyl)-6-oxo-hexahydro-pyrrolo[3,2-^]pyrrol-l -yl] - 1 -(4-hydroxy-benzyl)-2- 
5 oxo-ethyl]-3-bromo-benzamide 




HPLC Rt = 12.73 mins (> 90%), HPLC-MS 627.0 / 629.0 [M + H] + . 

10 

In addition, EXAMPLES 7, 8, 9, 10, 12, 14, 15, 16, 17, 18, 28, 31, 37, 59, 63, 65, 
68, 73, 85, 86, 87, 88, 89, 90, 91, 92, 93, 98, 103, 104, 111, 113, 117, 118, 145, 
151, 154, 158, 159, 161, 164, 170, 171, 172, 173, 174, 175, 178, 179, 180, 181, 
182, 185, 193, 194, 204, 216, 244, 245, 246, 247, 249a, 249b, 249c, 250, 251, 
15 254, 255, 256, 258, 259, 261, 262, 268, 269, 270, 271, 272, 273, 275, 278, 280, 
281, 282, 285, 286, 287, 288, 289, 290, 291, 292, 293, 295, 346, 356, 357, 358 
and 359 have utility as inhibitors of cathepsin L with Ki less than 5000nM. 

EXAMPLES 346 to 359 were prepared as detailed for EXAMPLES 1 and 1 19, 
20 substituting the appropriate carboxylic acids as required and are inhibitors of 
cruzain and cruzipains with Ki ranging from 10-5000nM; 

EXAMPLE 346. (3aR, 6oS)-iV-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3,2- 
b] pyixol-l-yl)-l-(4-hydVoxybenzyl)-2-oxo-emyl]-4-/e^-butyl-benzaniide 

25 
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HO v 




HPLC Rt = 16.0-17.1 mins (> 90%), HPLC-MS 554.3 [M + H] + , 1129.5 [2M + . 
Naf. 

5 

EXAMPLE 347. (3a&, 6aS)-4-/ert-Butyl-i\T-{(15)-l-(4-fluoro-benzyl)-2-oxo-2-[6- 
oxo-4-(pyridine-3-caibonyl)-hexahydro-pyrrolo[3^-6]pyrrol-l -yl]-ethyl} - 
benzamide 



10 




HPLC Rt = 1 6.82 mins (> 90%), HPLC-MS 557.2 [M + H] + . 

EXAMPLE 348. (3aR, 6a5)-4-/ert-Butyl-i^-{(15)-l-(4-fluoro-benzyl)-2-oxo-2-[6- 
15 oxo-4-(pyridme-4-carbonyl)-hexahydro-pyrrolo[3,2-fe]pyirol-l-yl]-ethyl}- 
benzamide 
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HPLC Rt = 16.44 mins (> 85%), HPLC-MS 557.2 [M + H] + , 575.3 [M + H + 
H 2 Of. 

EXAMPLE 349. (3art, 6aS)-4-tert-Butyl-i\T-{(15)-l-(4-fluoro-benzyl)-2-[4- 
(naphthaleoe-l-caibonyl)-6-oxo-hexahydro-pyrrolo[3,2-fe]pyrrol-l-yl]-2-oxo- 

ethyl}-benzamide 



10 




HPLC Rt = 19.6-20.8 mins (> 80%), HPLC-MS 606.1 [M + H] + . 



15 



EXAMPLE 350. (3aR, 6a5)-4-tert-Butyl-JV-{(15)-l-(4-fluoro-benzyl)-2-[4- 
(naphthalene-2-caibonyl)-6-oxo-hexahydro-pyrrolo[3,2-i>]pyrrol-l-yl]-2-oxo- 
ethyl} -benzamide 
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HPLC Rt = 21 .0-22.0 mins (> 85%), HPLC-MS 606.1 [M + H] + . 

5 EXAMPLE 351. (3aK, 6a5)-4-tert-Butyl-iV-{(15)-l-(4-hydroxy-benzyl)-2-oxo-2- 
[6-oxo-4-(pyridine-3-caibonyl)-hexahydro-pyn-olo[3,2-6]pyrro -yl]-ethyl> - 
benzamide 




10 

HPLC Rt = 14.27 mins (> 85%), HPLC-MS 555.3 [M + H] + , 573.3 [M + H + 
H 2 0] + . 

EXAMPLE 352. (3a/?, 6a5)-4-tert-Butyl-iV-{(15)-l-(4-hydroxy-benzyl)-2-oxo-2- 
1 5 [6-oxo-4-(pyridme-4-carbonyl)-hexahydro-pynrolo[3,2-6]pyrrol-l -yl]-ethyl} - 
benzamide 
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HPLC Rt = 14.35 mins (> 90%), HPLC-MS 555.2 [M + H] + , 573.3 [M + H + 
H 2 0] + . 

EXAMPLE 353. (3aJ?, 6aS)-4-rerr-Butyl-^-{(15)-l-(4-hydroxy-benzyl)-2-[4- 
(naphthalene-l-caibonyl)-6-oxo-liexahydro-pyrrolo[3,2-fc]pyrrol-l-yl]-2-oxo- 
ethyl} -benzamide 



10 




HPLC Rt = 17.8-18.7 mins (> 85%), HPLC-MS 604.2 [M + H] + . 

EXAMPLE 354. (3a/?, 6aS)-4-ter/-Butyl-iSr-{(15)-l-(4-hydroxy-benzyl)-2-[4- 
1 5 (naphthalOTe-2-caibonyl)-6-oxc^hexahydro-pyrrolo[3,2-fe]pyrrol- 1 -yl]-2-oxo- 
ethyl}'-benzamide 
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HPLC Rt = 17.3-18.2 mins (> 85%), HPLC-MS 604.1 [M + H] + . 

5 EXAMPLE 355. (3aK, 6a5)-Quinoline-4-carboxyUc acid [(15)-2-(4-ljenzoyl-6- 
oxo-hexahydro-pyrrolo[3,2-fe]pyrrol-l-yl>l-(4-hydroxy-benzyl)-2-oxo-elhyl]- 

amide 



HQ. 




HPLC Rt = 10.10 mins (> 90%), HPLC-MS 549.2 [M + H] + , 567.2 [M + H + 
H 2 0] + . 

EXAMPLE 356. (3a/?, 6a^7/-[(15)-2-(4-Benzoyl-6-oxo-hexahydro-pyrrolo[3^- 
&]pyrrol-l-yl)-l-(4-hydroxy-benzyl)-2-ox 
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HPLC Rt = 10.34 mins (> 90%), HPLC-MS 541.2 [M + H] + . 

5 EXAMPLE 357. (3aK, 6a5)-4-Dimethylamino-//- {(15)-1 -(4-hydroxy-benzyl)-2- 
[4-(2-methanesulfonyl-benzoyl)-6-oxo-hexahydro-pyirolo[3,2-t]pym>l-l-yl]-2- 
oxo-ethyl } -benzamide 




10 

HPLC Rt = 9.78 mins (> 90%), HPLC-MS 619.2 [M + H] + , 637.2 [M + H + 
H 2 0] + . 

EXAMPLE 358. (3aK, 6aS)-4-Dime%Iainino-Ar-{(15)-l-(4-hydroxy-benzyl)-2- 
1 5 [4-(3-methanesulfonyl-benzoyl)-6-oxo-hexahydro-pyirolo[3,2-6]pyrrol-l -yl]-2- 
oxo-ethyl}-benzamide 
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i 



HPLC Rt = 9.95 mins (> 80%), HPLC-MS 619.2 [M + H] + , 637.2 [M + H + 
H 2 0] + . 

EXAMPLE 359. (3a#, 6a5>4-Dimethylamino-^-{(15)-l-(4-hydroxy-benzyl)-2 
oxo-2-[6-oxo-4-(^ophene-2-c^onyl)-hexahy<ko-pyirolo[3,2-6]pyirol-l-yl]- 
ethyl } -benzamide 



HPLC Rt = 10.69 mins (> 85%), HPLC-MS 547.2 [M + H] + , 565.2 [M + H + 
H 2 0] + . 

15 In addition, EXAMPLES 1, 2, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 39, 42, 43, 44, 
46, 47, 48, 49, 50, 51, 53, 54, 55, 56, 58, 59, 60, 61, 62, 63, 64, 65, 66, 68, 69, 70, 
71, 72, 73, 74, 77, 79, 80, 81, 82, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 
98, 99, 100, 101, 102, 103, 104, 105, 111, 113, 114, 115, 116, 117, 118, 128, 130, 

20 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 145, 147, 150, 151, 154, 




HO, 



10 
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156, 157, 158, 159, 160, 161, 162, 164, 165, 166, 167, 168, 170, 171, 172, 173, 
174, 175, 180, 183, 184, 185, 190, 191, 192, 193, 194, 196, 197, 199, 200, 203, 
204, 205, 206, 207, 208, 209, 210, 212, 214, 216, 217, 218, 220, 221, 223, 224, 
226, 227, 228, 233, 235, 238, 240, 241, 242, 244, 245, 246, 247, 248, 249a, 249b, 
5 249c, 254, 255, 256, 260, 261, 271, 286, 287, 288, 290, 292, 295, 296, 297, 298, 
299, 300, 301, 302, 303, 304, 305, 307, 308, 309, 313, 314, 315, 316, 317, 318, 
319, 321, 322, 323, 324, 325, 327, 328, 329, 330, 331, 332, 333, 334, 335, 336, 
337, 338, 339, 342, 343, 344 and 345 have utility as inhibitors of cruzain and 
cruzipains with Ki less than 5000nM. 

10 

EXAMPLE 360 was prepared as detailed for EXAMPLE 1 substituting the 
appropriate carboxylic acids as required and is an inhibitor of Leismania mexicana 
CPB protease with Ki less than 5000nM; 

EXAMPLE 360. (3a/?, 6a5)-4-tert-Butyl-7/-[(lS)-l-(4-methyl-benzyl)-2-oxo-2-(6- 
oxo-4-phenylacetyl-hexahydio-pyrrolo[3^-6]pyrrol- 1 -yl)-ethyl]-benzamide 



20 




HPLC Rt = 19.5-20.6 mins (> 80%), HPLC-MS 566.3 [M + H] + . 

In addition, EXAMPLES 1, 2, 3, 5, 6, 13, 14, 16, 17, 20, 21, 24, 25, 26, 27, 28, 
25 29, 31, 32, 34, 35, 37, 39, 42, 43, 44, 46, 47, 48, 50, 56, 57, 59, 60, 62, 63, 64, 65, 
66, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 82, 85, 86, 87, 88, 89, 90, 91, 92, 93, 95, 
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96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 111, 112, 113, 114, 115, 116, 117, 
118, 119, 120, 128, 130, 132, 134, 135, 136, 137, 138, 139, 141, 142, 145, 147, 
148, 150, 151, 154, 158, 159, 160, 161, 164, 165, 166, 167, 170, 171, 172, 173, 
174, 175, 176, 177, 178, 179, 180, 181, 182, 185, 190, 191, 192, 193, 194, 201, 
5 204, 207, 208, 209, 212, 213, 214, 215, 216, 220, 230, 233, 234, 235, 245, 246, 
247, 248, 249a, 249b, 249c, 271, 278, 286, 295, 314, 315, 316, 318, 319, 329, 
330, 331, 332 and 345 have utility as inhibitors of Leismania mexicana CPB 
protease with Ki less than 5000nM. 

10 In addition, EXAMPLES 2, 7, 14, 15, 27, 28, 31, 34, 35, 39, 40, 41, 43, 46, 48, 
54, 57, 58, 59, 60, 61, 73, 74, 77, 87, 90, 91, 99, 102, 103, 104, 113, 135, 141, 
151, 158, 166, 173, 194, 247, 249a, 249b, 249c, 251, 252, 253, 254, 255, 258, 
259, 261, 262, 264, 266, 267, 269, 271, 273, 275, 279, 281, 286, 290, 292, 296, 
298, 299, 300, 301, 304, 305, 307, 308, 309, 310, 314, 315, 316, 323, 325, 327, 

15 329 and 330 have utility as inhibitors of cathepsin B with Ki less than 5000nM. 

Solution Phase Syntheses 

Alternative strategies to the solid phase techniques described for EXAMPLES 1 
20 -> 360 above are broadly outlined in Schemes 15, 17 and 18. Here, building 
blocks may be prepared for solution phase syntheses for example 3-Oxo- 
hexahydro-pyrrolo[3,2-6]pyrrole-l,4-dicarboxylic acid 1 -benzyl ester 4-terf-butyl 
ester (analogue of compound 53, Scheme 15), prepared in 7 steps as follows: 

25 (1) Preparation of (25, 3*S) 3-Hydroxypyrrolidine-l,2-dicarboxylic acid \-tert- 

butyl ester. 

Boc anhydride (2.95 g, 13.5 mmol) was added to a stirred solution of the 
(2S, 35)-3-hydroxypyrrolidine-2-cafboxylic acid (1.61 g, 12.3 mmol) and 
30 sodium carbonate (1.3 g, 12.3 mmol) in a mixture of dioxane (25 ml) and 

water (12.3 ml). The mixture was stirred for 1.5 h at ambient temperature 
then evaporated under reduced pressure to afford a residue (-10 ml). The 
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residue was diluted with water (30 ml) then extracted with ethyl acetate 
(40 ml). The aqueous phase was acidified (pH ~ 2.5) with dilute aqueous 
hydrochloric acid (0.1 M) then extracted with chloroform (4 x 50 ml). The 
combined organic layers were dried (Na 2 S04) and evaporated under 
reduced pressure to afford (25, 3S)-3-hydroxypyrrolidine-l,2-dicarboxylic 
acid 1-tert-butyl ester as a white crystalline solid (2.39 g, -85%), HPLC- 
MS (single main peak, 254.1 [M + Naf and 485.2 [M + Hf). 

(2) Preparation of (25, 35) 3-Hydroxypyrrolidine-l,2-dicaiboxylic acid 2-allyl 
ester l-fer/-butyl ester 

A solution of allyl bromide (26 ml, 301 mmol) and 
tricaprylmethylammonium chloride (38.4 ml, 86.1 mmol) in 
dichloromethane (307 ml) was added to a stirred solution of (25, 35) 3- 
hydroxypyrrolidine-l,2-dicarboxylic acid 1-rerf-butyl ester (19.89 g, 86.1 
mmol) and sodium hydrogen carbonate (7.23 g, 86.1 mmol) in water (307 
ml). The biphasic mixture was vigorously stirred overnight then diluted 
with water (100 ml) and the product extracted into dichloromethane (3 x 
200 ml). The combined organic layers were dried (Na 2 SC>4) and 
evaporated under reduced pressure to afford a residue. Flash 
chromatography of the residue over silica gel (400 g) using ethyl acetate : 
heptane (1 : 4) as the eluent afforded (25, 35) 3-hydroxypyrrolidine-l,2- 
dicarboxylic acid 2-allyl ester l-ter*-butyl ester (9.4 g, 40 %), TLC (single 
spot, R { = 0.28, 50% ethyl acetate in heptane), HPLC-MS (single main 
peak, 294.1 [M + Naf, 565.3 [2M + Naf); 8 H (400 MHz, CDC1 3 ) 1.41 
and 1.46 (combined integration 9H, 2 x s, C(Ci/3) 3 of geometric isomers), 
1.87-1.97 (1H, m, 4-H), 2.06-2.18 (1H, m, 4-H), 2.28-2.36 (1H, m, OH), 
3.55-3.71 (2H, m, 5-H 2 ), 4.20 and 4.32 (combined integration of 1H, 2 x s, 
2-H geometric isomers), 4.46 (1H, br. s, 3-H), 4.57-4.73 (1H, m, OCH 2 ), 
5.25-5.37 (2H, m, OCH 2 CHCtf 2 ) and 5.86-5.98 (1H, m, OCH 2 CHCH 2 ); 8 C 
(100 MHz, CDC1 3 ) 28.6 and 28.7 (C(CH 3 )3), 32.5 and 32.95 (C-4), 44.5 
and 44.9 (C-5), 66.2 (OCH 2 ), 68.3 (C-2), 74.6 and 75.7 (C-3), 80.6 
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(OC(CH 3 ) 3 ), 118-95 and 119.4 (OCH 2 CHCH 2 ), 131.9 (OCH 2 CHCH 2 ), 
154.25 and 154.9 (NC0 2 ), 170.8 and 171.1 (C0 2 Allyl). 

(3) Preparation of (2S 9 3R) 3-Azido-pym>lidine-l,2-dicaiboxylic acid 2-allyl 
5 ester 1-terf-buytl ester 

Diethyl azodicarboxylate (0.62 ml, 4.0 tnmol) was added dropwise over 25 
minutes to a stirred solution of (2*S, 3*S) 3-hydroxypyrrolidine-l,2- 
dicarboxylic acid 2-allyl ester 1-f erf-butyl ester (895 mg, 3.3 mmol) and 

10 triphenylphosphine (1.08 g, 4.1 mmol) in tefrahydrofuran (30 ml) at 0°C 

under an atmosphere of argon. The solution was stirred for 5 minutes then 
diphenylphosphoryl azide (0.89 ml, 4.1 mmol) was added dropwise over 
10 minutes. The mixture was stirred for 10 minutes at 0°C then for 24 
hours at ambient temperature before removing solvents in vacuo to obtain 

15 a residue which was purified by flash chromatography over silica gel 

eluting with a gradient of heptane : ethyl acetate 3:1 -> 1:1. Appropriate 
fractions were combined and the solvents removed in vacuo to obtain (2S 9 
3R) 3-azidopyirolidine-l,2-dicarboxylic acid 2-allyl ester 1-tert-butyl ester 
as a colourless oil (850 mg, 88%) which was contaminated with -5% of 

20 4,5-dmydropyrrole-l,2-dicarboxylic acid 2-allyl ester 1-tert-butyl ester. 

TLC (main spot, Rf = 0.70, heptane : ethyl acetate 1:1), HPLC-MS 197.1 
[M-Boc+Hf, 241.1 [M-Bu+2H] + , 319.2 [M+Na] + , 615.3 [2M + NaJ + ; 5 H 
(CDC1 3 at 298K); (Doubling up of peaks in spectrum due to restricted 
rotation around Fmoc amide bond) 1.45 and 1.49 (1.8 and 1.2H 

25 respectively, MejC, each s), 2.10-2.24 (2H, H-4, m), 3.44-3.52 and 3.60- 

3.73 (each 1H, H-5, m), 4.31-4.40 (1H, H-3, m), 4.45 and 4.54 (0.6 and 
0.4H respectively, H-2, each d, /= 7.6Hz), 4.66-4.78 (2H, CH2CH=CH 2 , 
m), 5.28-5.33 (1H, CH 2 CH==CH2, m), 5.42 (1H, CH 2 CH=CH2, dd, /= 17.2 
and 3.7Hz), 5.91-6.04 (1H, CH 2 CH=CH 2 ); 5 C (CDC1 3 at 298K); 28.40 (u, 

30 MejC), 29.40/30.18 (d, C-4), 44.22/44.62 (d, C-5), 

61.21/61.86/61.98/62.23 (u, C-2 and C-3), 65.81/66.10 (d, CH 2 CH=CH 2 ), 
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80/76/8L24 (q, Me 3 C), 118.79/119.21 (d, CH 2 CH=CH 2 ), 131.82/131.87 
(u, CH2CH=CH 2 ), 153.53/154.11 (q, OCON), 169.19/169.38 (q, C0 2 CH 2 ). 

(4) Preparation of (2£, 3R) 3-BenzyloxycarbonylaminopyrroUdine-l,2- 
5 dicaiboxylic acid 1-terf-butyl ester 2-propyl ester 

Palladium (10 wt % on carbon powder, 300 mg) was added portion wise 
to a solution of (2*S, 3R) 3-azidopyrrolidine-l,2-dicarboxylic acid 2-allyl 
ester l-ter*-butyl ester (790 mg, 2.66 mmol) in ethanol (20 ml) at 0 °C. 

10 The mixture was stirred for 2 h under an atmosphere of hydrogen at 

ambient temperature, then filtered over celite and concentrated in vacuo to 
afford a residue (540 mg). The residue was suspended in dioxane (6 ml) 
then a solution of sodium carbonate (529 mg, 5 mmol) in water (12 ml) 
added. The mixture was cooled to 0 °C then a solution of benzyloxy 

15 chloroformate (0.314 ml) in dioxane (6 ml) added portion wise over 40 

min at 0 °C. The mixture was stirred for 30 min at 0 °C then at ambient 
temperature for 40 min. Water (150 ml) was added and the products 
extracted with chloroform (3 x 100 ml), dried (Na 2 SC>4) and evaporated 
under reduced pressure to afford a residue. Flash chromatography of the 

20 residue over silica (100 g) using ethyl acetate : heptane (1 : 4) as the eluent 

afforded (2S 9 3R) 3-benzyl oxycarbonylaminopyrrolidine-l,2-dicarboxylic 
acid 1-terf-butyl ester 2-propyl ester (240 mg, 22 %), TLC (single spot, R f 
= 0.47, 50% ethyl acetate in heptane); analytical HPLC R t = 18.06 min, 
HPLC-MS (single main peak, 429.2 [M + Na] + , 835.4 [2M + Na]*); 5 H 

25 (400 MHz, CDC1 3 ) 0.90 (3H, t, J= 7.3 Hz, CH 3 \ 1.41 and 1.45 (combined 

integration 9H, 2 x s, C(CH 3 )s of geometric isomers), L46-1.66 
(OCH 2 C# 2 CH 3 ), 1.89-2.00 (1H, m, 4-H 2 ), 2.12-2.25 (1H, m, 4-H 2 ), 3.32- 
3.46 (1H, m, 5-H), 3.55-3.72 (1H, m, 5-H), 3.99-4.07 (1H, m, 3-H ), 4.46- 
4.55 (OCi7 2 CH 2 CH 3 ), 4.88-5.17 (combined integration of 3H, m, 2-H and 

30 OC# 2 Ph), and 7.29-7.42 (6H, m, CeH $ and Nif); 5 C (100 MHz, CDCI3) 

10.5 (CH 3 ), 22.10 (OCH 2 CH 2 ), 28.41 and 28.50 (C(CH 3 ) 3 ), 29.4 and 30.5 
(C-4), 43.9 and 44.3 (C-5), 52.8 (C-3), 60.5 and 61.3 (C-2), 66.9, 67.0 and 



2004/007501 



PCT/GB2003/002957 



-508- 

67.2 (OCH 2 Ph and OCH 2 ), 80.5 (OC(CH 3 ) 3 ), 128.3, 128.4 and 128.7 (o-, 
m- and p-C£l 5 ), 136.2 (NHCOOCH 2 C), 153.8 and 155.7 (NC0 2 and 
NHC0 2 ) and 171.1 (C0 2 Propyl). 

(5) Preparation of (25, 3R) 3-Benzyloxycarbonylammopyrrolidine-l,2- 
dicarboxylic acid 1-tert-butyl ester 

A solution of sodium hydroxide (185 mg, 4.6 mmol) in water (1.6 ml) was 
added to a solution of (25, 3R) 3-ben2yloxycarbonylammopyrroKdine-l,2- 
dicarboxylic acid 1-tert-butyl ester 2-propyl ester (229 mg, 0.56 mmol) in 
ethanol (6 ml). The mixture was stirred for 8 h at ambient temperature. 
Water (50 ml) was added and the ethanol removed under reduced pressure. 
The aqueous residue was acidified to pH = 2 by the addition of dilute 
aqueous hydrochloric acid (0.1 M). The mixture was then extracted with 
ethyl acetate (3 x 50 ml), dried (Na 2 S04) and evaporated under reduced 
pressure to afford (25, 3R) 3-benzyloxycarbonylanimopyrroUdine-l^- 
dicarboxylic acid 1-terf-butyl ester (200 mg, 98%), analytical HPLC R t = 

14.03 min, HPLC-MS (single main peak, .387.2 [M + Naf, 751.4 [2M + 
Na]*); 8 H (400 MHz, CDC1 3 ) 1.35 and 1.37 (combined integration 9H, 2 x 
s, C(CH{) 3 of geometric isomers), 1.86-2.15 (2H, m, 4-H 2 ), 3.14-3.71 (2H, 
m, 5-H 2 ), 4.20-4.49 (2H, m, 2-H and 3-H), 5.02-5.22 (2H, m, OC# 2 Ph), 
and 7.18-7.37 (6H, m, CeHs and NH); 5 C (100 MHz, CDC1 3 ) 28.3, 28.4, 
28.5 and 29.2 (C(CH 3 ) 3 and C-4), 43.8 and 44.3 (C-5), 52.3 and 53.1 (C- 
3), 61.0 and 61.4 (C-2), 67.2 and 68.4 (OCH 2 Ph), 80.6 and 80.8 
(OC(CH 3 ) 3 ), 128.2, 128.5 and 128.6 and 128.7 (o-, m- and p-CJls), 135.5 
(NHCOOCH 2 Q, 153.8 and 154.3 (NC0 2 ), 158.6 (NHO0 2 ), 175.6 and 
175.9 (C0 2 H). 

(6) Preparation of (25, 3R) 3-Benzyloxycarbonylamino-2-(2-diazoacetyl) 
pyrroUdine-l-carboxylic acid ferf-butyl ester 
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(25, 3R) 3-ben2yloxycart>onylam^ acid 1- 

tert-butyl ester (161 mg, 0.443 mmol) was dissolved with stirring in 
anhydrous dichloromethane (18 ml). The reaction was flushed with 
nitrogen and cooled to -15 °C. k^Butylchloroformate (0.063 ml, 0.487 
5 mmol) in anhydrous dichloromethane (1.5 ml) and iV-methylmorpholine 

(0.097 ml, 0.886 mmol) in anhydrous dichloromethane (1.5 ml) were 
added simultaneously in 0.5 ml aliquots over 15 min. The mixture was 
stirred for 45 min at -15 °C then ethereal diazomethane [generated from 
addition of diazald (4.7 g, -15 mmol) in diethyl ether (75 ml) onto sodium 

10 hydroxide (5.25 g) in water (7.5 ml) / ethanol (15 ml) at 60 °C] was added 

to the activated amino acid solution. The mixture was allowed to warm to 
ambient temperature and stirred for 24 h. A few drops of acetic acid were 
added to the mixture, followed by diethyl ether (200 ml). The ethereal 
layer was washed with saturated aqueous sodium hydrogen carbonate (80 

15 ml), dried (Na2SC>4) and the solvents removed under reduced pressure to 

give a yellow residue (300 mg). Flash chromatography of the residue over 
silica (35 g) using ethyl acetate : heptane (1 : 3) afforded (25, 3R) 3- 
beiizyloxycarbonylamino-2-(2-diazoacetyl)pyrrolidine- 1 -carboxylic acid 
tert-butyl ester (150 mg, 87%), TLC (single spot, R f = 0.29, 50% ethyl 

20 acetate in heptane); analytical HPLC R t = 15.15 min, HPLC-MS (single 

main peak, 41 1 .2 [M + Na] + , 799.4 [2M + Na]+). 



(7) Preparation of (25, 3R) 3-Oxohexahydropyrrolo[3,2-*]pyrrole-l,4- 
dicarboxylic acid 1 -benzyl ester 4-terf-butyl ester 

25 

A solution of (25, 3R) 3-benzyloxycarbonylamino-2-(2-diazoacetyl) 
pyrrolidine- 1 -carboxylic acid tert-butyl ester (90 mg, 0.23 mmol) was 
added over 1 h to a refluxing solution of rhodium(II) acetate dimer (2 mg, 
0.0046 mmol) in dichloromethane (3 ml). The mixture was heated under 
30 reflux for 2 h and the solvent then removed in vacuo. The residue was 

diluted with tetrahydrofliran (40 ml) then filtered through a pad of celite. 
The filtrate was then concentrated in vacuo to afford a residue (106 mg). 
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Flash chromatography of the residue over silica (35 g) using ethyl acetate : 
heptane (1 : 3) afforded (2S, 3J?) 3-oxobexahydropyrrolo[3,2-6]pyrrole- 
1,4-dicarboxylic acid 1 -benzyl ester 4-terf-butyl ester (14 mg, 17 %), TLC 
(two possible rotameric spots, Rf = 0.30 and 0.23, 50% ethyl acetate in 
5 heptane), analytical HPLC R t = 15.479 min (-60 %), 16.393 (-10 %), 

17.197 (-10 %), 18.085 (-10 %) and 21.665 (-10 %); HPLC-MS (4 main 
• peaks, 361 .0 - [M + H] + , 379 = [M + H 3 0] + , 401 .0 [M + H 2 0 + Na] + , [2M 
+ H] + = 721.0, [2M + Naf= 743.0, [2(M + H 2 0) + Na] + = 779.0); 8 H (500 
MHz, CDC1 3 ) 1.40-1.50 (9H, m, C(C# 3 ) 3 ), 1.78-1.86 (1H, m, NCH 2 C# 2 ), 

10 2.30-2.47 (1H, m, NCH 2 Ci7 2 ), 3.90-4.06 (2H, m, NC# 2 ), 5.05-5.20 (4H, 

m, OCH 2 , BocNCflCO and CbzNCfl), 5.44 (1H, d, J = 2.2 Hz, 
CbzNC# 2 ), 5.56 (1H, br. s, CbzNC# 2 ) and 7.30-7.37 (5H, m, CaHs); 5 C 
(126 MHz, CDCI3) 27.5 (C(CH 3 )3), 29.6 and 32.2 (NCH 2 CH 2 ), 57.7 
(CbzNCH), 59.1 (NCH 2 ), 67.0 (OCH 2 ), 77.2 (BocNCH), 83.5 (OC(CH 3 ) 3 ), 

15 110.7 (CbzNCH 2 ), 128.0, 128.2 and 128.5 (o-, m- and p-G&s)> 136.1 

(OCH 2 C of Cbz), 147.6, 151.4 155.7 and 167.1 (2xNC0 2 and 
CbzNCH 2 CO). 

(8) Preparation of (25, 3R) 3-Oxohexahydropyrrolo[3,2-fc]pyrrole-l- 
20 carboxylic acid benzyl ester hydrochloride salt (analogue of compound 

54). 

(2S, 3R) 3-oxohexahydropyrrolo[3,2-fe]pyrrole-l,4-dicarboxylic acid 1- 
benzyl ester 4-ter*-butyl ester (9 mg, 0.025 mmol) was dissolved in 4M 
25 HC1 in dioxane (1.25 ml) then stirred for 1 h at room temperature. The 

mixture was concentrated in vacuo then toluene (10 ml) added. The 
mixture was concentrated once again in vacuo and the procedure repeated 
to afford a residue (10 mg, -100 %), HPLC-MS (single main peak, 261.1 
[M + H] + and 279. 1 [M + H 3 Of). 



Alternatively, a useful building block for solution phase synthesis is (35, 3aS, 
6ai?)-3-hydroxyhexahydropyixolo[3,2-i>]pyrrole-l,4-dicarboxylic acid 4-benzyl 



WO 2004/007501 



PCT/GB2003/002957 



-511- 

ester 1-terf-butyl ester (80) described earlier in Scheme 20. The utility of building 
block (80) is detailed in alternative syntheses of EXAMPLES 1 and 14, through 
Scheme 26, which is an example of the general synthetic strategy detailed in 
Scheme 18. 




R'-NMe, (EXAMPLE 14) R'-NMe,(I35) 

Scheme 26. (a) 4N HC1 in 1,4-dioxane, 30mins, RT. (b) Benzoic anhydride, 4-methylmorpholine, 
DMF, RT, lhr. (c) Dess-Martin periodinane, DCM. (d) Trimefliylorthofonnate, anhydrous MeOH, 
cat p-TsOH, under Ar, 65°C. (e) Pd-C / H 2 , ethanol / methanol, (f) leq Cbz-Leu-F, DMF, RT. (g) 
10 1.05eqR-COOH, HBTU, HOBT, NMM, DMF, RT. 00 95% Trifluoroacetic acid / 5% water, RT. 

Preparation of (3aJ2, 6S, 6aS)-4-benzoyl-6-hydroxyhexahydropyrrolo[3,2- 
*lpyrrole-l-carboxylic acid benzyl ester (128) 

15 

A solution of HC1 in 1,4-dioxane (4.0M, 1 1 ml, 44 mmol) was added to (35, 3aS, 
6a/?)-3-hydroxyhexahydropyirolo[3,2-6]pyrrole-l,4-dicarboxylic acid 4-benzyl 
ester 1-rert-butyl ester (80) (450 mg, 1.24 mmol). The solution was stirred for 65 
minutes whereupon a white suspension formed. The solvents were removed in 
20 vacuo and the residue azeotroped with diethyl ether (3x 15 ml) and then 
dimethylfonnamide (10 ml) and benzoic anhydride (295 mg, 1.31 mmol) added. 
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The solution was placed under an atmosphere of argon then 4-methylmorpholine 
(0.29 ml, 2.6 mmol) was added to the solution dropwise whilst stirring over 0.5 
minutes. The mixture was stirred for 1.75 hours then the solvents were removed in 
vacuo. The residue was dissolved in ethyl acetate (100 ml) then washed with 
5 saturated aqueous sodium hydrogen carbonate solution (100 ml), pH 3 
hydrochloric acid (100 ml) then brine (100 ml). The organic layer was dried 
(Na 2 S0 4 ) and evaporated in vacuo to afford (3a/?, 6S, 6a5)-4-benzoyl-6- 
hydroxyhexahydropyrrolo[3,2-*]pyrrole-l-carboxylic acid benzyl ester (128) as a 
pale yellow gum (465 mg), which was used without further purification. 

10 Analytical HPLC R t « 14.967 min; HPLC-MS 367.1 [M + H] + , 733.1 [2M + H] + ; 
Elemental analysis C^H^CVO^EtOAc req.(fiid.) % C 67.62 (67.73), % H 6.33 
(6.17), % N 6.98 (7.08); HRMS C 2 iH 22 N 2 C>4Na req. 389.1477, fiid. 389.1476 (t 
0.40ppm); d H (500 MHz, CDC1 3 ) approximately 3 : 1 mixture of rotamers, 2.10- 
2.21 (1H, m, BzNCHC/7 2 ), 2.24-2.36 (1H, m, BzNCHC^ 2 ), 3.20-3.35 (1H, m, 

15 CbzNC# 2 ), 3.35-3.66 (2H, m, BzNCtf 2 ), 3.74-3.80 (1H, m, CbzNCtf 2 ), 4.16-4.20 
(1H, m, CbzNC^), 4.38-4.42 (1H, br. s, CtfOH), 4.94-5.04 (1H, m, BzNCfl), 
5.08-5.22 (2H, m, OCi^Ph), 7.30-7.52 (10H, aromatic CH); dc (125 MHz, 
CDCI3) 31.02, 30.40 (BzNCHCH 2 ), 45.73, 45.86 (CbzNCH 2 ), 56.43, 56.74 
(BzNCH 2 ), 60.58, 61.49 (BzNCH), 66.68, 67.33 (OCH 2 Ph), 66.92, 67.76 

20 (CbzNCH), 73.01, 73.86 (CHOH), 126.77, 127.48, 127.99, 128.23, 128.28, 
128.45, 128.56, 128.87, 130.02, 130.38 and 134.53 (CH aromatics), 136.16, 
136.23, 136.33 (aromatic quaternary), 154.26, 154.97 (CbzO=0), 170.06, 171.19 
(BzC=0). 

25 Preparation of (3alf, 6aiy)-4-benzoyl-6-oxo-hexahydropyrrolo[3,2-A]pyrrole- 
1-carboxylic acid benzyl ester (129) 

(3a/?, 6S, 6aiS)-4-Benzoyl-6-hydroxyhexahydropyrrolo[3,2-Z?]pyrrol^ 
acid benzyl ester (128) (0.78 g, 2.13 mmol) was dissolved in dichloromethane (20 
30 ml) with stirring under argon. Dess-Martin periodinane (1.804 g, 4.26 mmol) was 
added and the mixture stirred for 16 hours. The mixture was concentrated in 
vacuo and the residue purified by flash chromatography over silica, eluting with 
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ethyl acetate : heptane mixtures to give (3a/?, 6a£)-4-benzoyl-6-oxo- 
hexahydropyrrolo[3,2-l>] pyrrole- 1-carboxylic acid benzyl ester (129) (0.61 g, 
78%) as an off-white gum. TLC (/?/ = 0.27, EtOAc : heptane 3 : 1), analytical 
HPLC single main peak, R, = 14.65-16.30 min., HPLC-MS 365.1 [M + H] + , 383.1 
5 [M + H + H 2 0] + ; Elemental analysis C^H^O^l^O req.(md.) % C 65.38 
(65.12), % H 5.85 (5.65), % N 7.26 (6.95); HRMS C2iH2oN 2 0 4 Na req. 387.1321, 
fnd. 387.1324 (0.76ppm); 5 C (125 MHz, CDC1 3 ) 30.41, 30.89, 31.23 
(BzNCHCH 2 ), 45.75 (CbzNCH 2 ), 54.55, 63.04 (BzNCH + CbzNCH), 57.91, 
58.45, 58.99, 59.73 (BzNCH 2 ), 67.60, 68.07 (OCH 2 Ph), 127.00, 127.38, 127.48, 
10 127.98, 128.11, 128.48, 128.62, 128.74, 130.48, 130.83 (CH aromatics), 135.07, 
136.14 (quaternary aromatics), 154.54, 155.03 (CbzC0 2 ), 170.58 (BzCO), 204- 
207 (broad, C=0). 

Preparation of (3al?, 6aS)-4-benzoyl-6,6-dimethoxyhexahydropyrrolo[3,2-3} 
1 5 pyrrole-l-carboxylic acid benzyl ester (130) 

(3a/?, 6a^-4-Benzoyl-6-oxo-hexahydropyrrolo[3,2-fe]pyrrole-l-carboxylic acid 
benzyl ester (129) (0.60 g, 1.65 mmol) was dissolved in methanol (10 ml) with 
stirring. Trimethylorthoformate (1.8 ml, 16.5 mmol) was added followed by para- 
20 toluenesulfonic acid (40 mg) and the mixture heated under argon at 65 °C for 16 
hours. The mixture was reduced in vacuo to leave a dark oil (0.8 g). Flash 
chromatography over silica, eluting with ethyl acetate : heptane mixtures gave 
(3a/?, 6aS)-4-benzoyl-6,6-dimemoxyhexahydropy^ 

acid benzyl ester (130) (0.52 g, 77%) as a fine white crystalline solid. TLC (/?/= 
25 0.40, EtOAc : heptane 3 : 1), analytical HPLC single main peak, R t = 18.22 min., 
HPLC-MS 411.1 [M + H] + , 433.1 [M + Naf, 843.1 [2M + Naf; HRMS 
CzjH^OsNa req. 433.1739, md. 433.1727 (-2.94ppm); 6 H (500 MHz, CDC1 3 ) 
1.96-2.07, 2.15-2.22 (2H, m, BzNCHCHi), 3.04-3.42 (6H, m, 2x OC^ 3 ), 3.25 
(1H, m, CbzNCH 2 ), 3.4 (1H, m, BzNCft), 3.58-3.67 (1H, m, BzNC/f 2 ), 3.96- 
30 4.07 (1H, m, CbzNC/f 2 ), 4.35-4.58 (1H, m, CbzNCfl), 4.98-5.26 (3H, BzNC/Y+ 
OC# 2 Ph), 7.28-7.49 (10H aromatics); S c (125 MHz, CDCI3) 32.27, 32.59 
(BzNCHCH 2 ), 46.74 (CbzNCH 2 ), 49.36, 51.10, 51.59 (2x OCH 3 ), 54.59, 56.08 
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(BzNCH 2 ), 60.77, 61.08 (BzNCH), 62.47 (CbzNCH), 67.28 (OCH 2 Ph), 106.76, 
107.02 (C(OCH 3 ) 2 ), 126.84, 127.35, 127.90, 128.06, 128.39, 130.05, 130.38 (CH 
aromatics), 135.91, 136.48 (quaternary aromatics), 155.44 (CbzC0 2 ), 169.54 
(BzCO). 

5 

Preparation of (3aS, 6al?)-(3^-<iiinethoxyhexaliydropyrrolo[3^-61pyrrol-l- 
yl)phenylmethanone (131) 

Methanol (15 ml) was added cautiously dropwise to a stirred mixture of (3a/?, 
10 6aS)-4-benzoyl-6,6-dimetooxyhexah^^ acid 
benzyl ester (130) (0.48 g, 1.17 mmol) and 10% palladium on charcoal (100 mg) 
at 0 °C under an atmosphere of argon over 10 minutes. The argon was men 
replaced by an atmosphere of hydrogen and stirring continued at ambient 
temperature for 85 minutes before replacing the hydrogen with argon and adding 
15 ethanol (30 ml). The mixture was filtered under reduced pressure through celite 
and the filter cake washed with methanol (25 ml) then ethanol (70 ml). Solvents 
were removed from the filtrate in vacuo to obtain (3aS, 6a/?)-(3,3- 
dimethoxyhexahydropyrrolo[3,2-fc]pyrrol-l-yl) phenylmethanone (131) as a 
colourless oil (340 mg), which was used without further purification. HPLC-MS 
20 277.1 [M + H] + , 553.2 [2M + H] + . 

Preparation of (3atf, 6a5)-[(l^-l-(4-benzoyl-6,6-dimethoxyhexahydropyrrol 
[3^-A]pyrrole-l-carbonyl)-3-methylbutyl]carbamic acid benzyl ester (132) 

25 

(i) Preparation of Cbz-L-Leucine Fluoride 

Cbz-L-Leucine (1.115 g, 4.2 mmol) was dissolved in dichloromethane (50 ml) 
with stirring under argon. (Diemylarnino)sulfur trifluoride (DAST, 792 \A, 6.0 
mmol) was added and the mixture stirred for 40 minutes. Ice-cooled water (200 
30 ml) was added to the mixture and the organic layer separated, dried (Na 2 S0 4 ) and 
reduced in vacuo to a mobile tan oil (1.14 g). An analytical sample, pre-treated 
with 10% pyridine in methanol for 15 minutes gave HPLC-MS 266.1 [M + H] + 



WO 2004/007501 PCT/GB2003/002957 

-515- 

(acid, < 5%), 280.1 [M + H] + , 302.1 [M + Na] + , 581.1 [2M + Na] + (methyl ester, ~ 
95%). 

(ii) Crude (3aS, 6a/J)-(33-dimethoxyhexahydropym)lo[3,2-6]pyrrol-l-yl)phenyl 

5 methanone (131) (~ 1.17 mmol) was dissolved in anhydrous dim ethylform amide 
(5 ml) with stirring. Cbz-L-Leucine fluoride (0.33 g, 1.23 mmol) was added and 
the mixture stirred under argon for 1 hour. The mixture was reduced in vacuo to a 
semi-mobile dark oil (~ 1.0 g). Flash chromatography over silica, eluting with 
ethyl acetate : heptane mixtures gave (3aR, 6aS)-[(15)-l-(4-benzoyl-6,6- 

10 dimethoxyhexahydro pyrrolo[3,2-6]pynole-l-carbonyl)-3-methylbutyl3carbamic 
acid benzyl ester (132) (0.55 g, 90%) as an off-white crystalline solid. TLC (R/= 
0.35, EtOAc : heptane 3:1), analytical HPLC single main peak, R t = 19.396 min., 
HPLC-MS 524.1 [M + H] + , 546.1 [M + Na] + , 1069.2 [2M + Na] + ; Elemental 
analysis C 29 H 37 N 3 0 6 req.(fhd.) % C 66.52 (66.26), % H 7.12 (7.30), % N 8.02 

15 (7.86); HRMS C^H^NsOeNa req. 546.2580, fhd. 546.2584 (0.67ppm); 5 H (500 
MHz, CDC1 3 ) 0.92-1.04 (6H, m, 2x Leu 5C/f 3 ), 1.45-1.55 (2H, m, Leu pCifc), 
1.73-1.84 (1H, m, Leu yCH), 1.92-1.99, 2.10-2.16, 2.22-2.30 (2H, 4 : 6 : 10, m, 
BzNCHC# 2 ), 2.94, 3.19, 3.23 and 3.40 (6H total, each s, C(OCH 3 ) 2 ), 3.14-3.38 
(2H, m, lx BzNC# 2 and lx CbzLeuNCJ^), 3.60-3.68 (1H, 4 : 6, each d, J= 12 

20 Hz, lx BzNC# 2 ), 4.03-4.10, 4.11-4.18 (1H, 4 : 6, m, lx CbzLeuNC/f 2 ), 4.33 
(0.4H, d, J= 6.3 Hz, 0.4x CbzLeuNC//). 4.5-4.65 (0.6H, m, 0.6x Leu aCH), 4.82 
(0.6H, d, J = 6.45 Hz, 0.6x CbzLeuNC/0, 4.87-4.93 (0.4H, m, 0.4x Leu aCH), 
5.0-5.14 (3H, m, BzNC^T+ OCJy 2 Ph), 5.42 (0.6H, d, J= 8.3 Hz, LeuNiiO, 5.57 
(0.4H, d, J= 8.9 Hz, LeuNZ?), 7.3-7.5 (10H, aromatics); 8 C (125 MHz, CDC1 3 ) 

25 21.99, 22.20, 22.67, 23.06, 23.67 (2x Leu 5CH 3 ), 24.37, 24.57 (Leu yCH), 31.58, 
31.86, 33.26 (BzNCHCH 2 ), 42.78 (Leu pCH 2 ), 44.12, 45.79, 47.05 
(CbzLeuNCH 2 ), 49.31, 49.99 (lx OCH 3 ), 51.18, 51.27, 51.30, 51.47 (lx OCH 3 + 
Leu aCH), 55.55, 57.03 (BzNCH 2 ), 59.69, 61.32 (BzNCH), 60.30, 61.04 
(CbzLeuNCH), 66.39, 66.88(OCH 2 Ph), 106.27, 107.11 (C(OCH 3 )2), 126.84, 

30 127.32, 127.42, 127.87, 127.94, 128.09, 128.43, 128.48, 130.18, 130.43, 130.50 
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(CH aromatics), 135.68, 135.81, 136.28, 136.73 (quaternary aromatics), 155.58, 
156.21 (CbzCOa), 169.56, 169.62 (BzCO), 172.35, 173.36 (Leu C=0). 

Preparation of (25, 3aR, 6a5)-2-anuiio-l-(4-ben2oyl-6,6-dimetlioxyhexahydro 
5 pyrrolo[3,2-6]pyrrol-l-y^-4-methylpentan-l-one (133) 

Methanol (15 ml) was added cautiously dropwise to 10% palladium on charcoal 
(75 mg) at 0 °C under an atmosphere of argon over 10 minutes whilst stirring 
followed by a solution of (3aK, 6a5)-[(l^-l-(4-beriZoyl-6,6-dime1hoxy 

10 hexahydropyrrolo[3,2-6]pyn:ole-l-carbonyl)-3-memvlbutyl]caibarmc acid benzyl 
ester (132) (0.52 g, 0.99 mmol) in methanol (15 ml). The argon was then replaced 
by an atmosphere of hydrogen and stirring continued at ambient temperature for 
5.5 hours. A suspension of 10% palladium on charcoal (15 mg) in methanol (1 ml) 
was added and stirring continued for 2.25 hours. The hydrogen was replaced by 

1 5 argon men ethanol (100 ml) was added before filtering the mixture through celite. 
The filter cake was washed with ethanol (100 ml) then the filtrate separated into 
two equal portions before concentrating separately in vacuo to obtain two 
identical batches of (2S, 3aR, 6a,S)-2-ammo-l-(4-benzoyl-6,6-dimethoxy 
hexahydropyrrolo[3,2-Z>]pyrrol-l-yl)-4-methyl pentan-l-one (133). TLC (Single 

20 spot, R f = 0.05, EtOAc : heptane 9 : 1), HPLC-MS 390.2 [M + H] + , 801.2 [2M + 
Na] + as white solids which were contaminated with approximately 5% of (3a/?, 
6aS)-[(l.S>l-(4-benzoyl-6,6-dimethoxyhexa^^ 

carbonyl)-3-methylbutyl]carbamic acid benzyl ester (132) starting material. Each 
batch was used without further purification (see preparations of (134) and (135) 
25 below). 

Preparation of (3afi, 6a5)-iV-I(15)-l-(4-benzoyl-6,6-dimethoxy hexa 
hydropyrrolo[3,2-ft]pyrrole-l-carbonyI)-3-methylbutyl]-4-terf-butyl 

benzamide (134) 

30 

4-Methylmorpholine (0.109 ml, 0.994 mmol) was added to a solution of HBTU 
(189 mg, 0.497 mmol), 1-hydroxybenzotriazole monohydrate (76 mg, 0.497 
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mmol) and 4-(terf-butyl)benzoic acid (88 mg, 0.497 mmol) in dimethylfonnamide 
(12.5 ml). The solution was stood for 5 minutes then added to (2S, 3aR, 6aS)-2- 
amino-l-(4-benzoyl-6,6-dimethoxyte 

methylpentan- 1 -one (133) (prepared as above, 0.497 mmol). The mixture was 

5 stirred at ambient temperature for 1 hour 50 minutes then the solvents were 
removed in vacuo. The residue was dissolved in dichloromethane (60 ml) then 
• washed with pH 3 hydrochloric acid (40 ml), saturated aqueous sodium hydrogen 
carbonate solution (40 ml) and brine (40 ml), then dried (Na 2 S0 4 ) and the solvents 
removed in vacuo. The residue was purified by flash chromatography over silica 

10 eluting with ethyl acetate : heptane mixtures 0 : 100 to 50 : 50 to give (3atf, 6aS)- 
j\T-[(15)-l-(4-benzoyl-6,6-dimethoxyhexahydro pyrrolo [3,2-fc]pyrrole-l- 
carbonyl)-3-methylbutyl]-4-rerr-butyl benzamide (134) as a white solid (230 mg) 
which contained approximately 5% of (3a/?, 6aiS)-[(15)-l-(4-benzoyl-6,6- 
dimetiioxyhexahydropyrrolo[3,2^ carbamic 

15 acid benzyl ester (132) The latter compound was removed prior to the hydrolysis 
step (i.e. preparation of EXAMPLE 1 below) by dissolving (220 mg) in methanol 
(1 1 ml) then adding to a stirred .suspension of 10% palladium on charcoal (70 mg) 
in ethanol (11 ml) under an atmosphere of argon at 0 °C. The argon was then 
replaced by hydrogen and the mixture stirred at ambient temperature for 80 

20 minutes, then water (1 1 ml) was added and the mixture filtered through celite. The 
filter cake was washed with ethanol (200 ml) then the filtrate concentrated in 
vacuo to give an oily solid (3afl, 6aS)-N-[( 1 S> 1 -(4-benzoyl-6,6- 
dimethoxyhexahydropyrrolo[3,2-ib]pyrrole- 1 -carbonyl)-3-methylbutyl]-4-ten- 
butylbenzamide (134) (203 mg) which was used without further purification. TLC 

25 (Single spot, R f = 0.65, EtOAc in heptane 9 : 1), analytical HPLC R t = 21.412 
min; HPLC-MS 550.2 [M + H] + ; Elemental analysis C32H43N3O5 req.(fiid.) % C 
69.92 (69.52), % H 7.88 (8.12), % N 7.64 (7.40); HRMS C32H44N3O5 req. 
550.3281, fed. 550.3284 (0.55ppm). 

30 Preparation of (3a/?, 6a*S)-JV-[(LS)-l-(4-benzoyl-6 5 6-dimethoxyhexahydro 
pyrroIo[3^-A]pyrrole-l-carbonyl)-3-methylbutyl]-4- 
dimethylaminobenzamide (135) 
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4-Methyimorpholine (0.109 ml, 0.994 mmol) was added to a solution of HBTU 
(189 mg, 0.497 mmol), l-hydroxybenzptriazole monohydrate (76 mg, 0.497 
mmol) and 4-(dimethylamino)benzoic acid (82 mg, 0.497 mmol) in 
5 dimethylfonnamide (12.5 ml). The solution was stood for 5 minutes then added to 
(2S, 3 a/?, 6a^-2-amino-l-(4-benzoyl-6,6-dim^ 

fc]pyrrol-l-yl)-4-methylpentan-l-one (133) (prepared as above, 0.497 mmol). The 
mixture was stirred at ambient temperature for 7 hours then the solvents removed 
in vacuo (water bath temperature < 26 °C) to obtain a volume of approximately 3 

10 ml. Stirring was continued for 1.25 hours then the remaining solvent was removed 
in vacuo. The residue was dissolved in dichloromethane (60 ml) then washed with 
pH 3 hydrochloric acid (40 ml), saturated aqueous sodium hydrogen carbonate 
solution (40 ml) and brine (40 ml), then dried (Na 2 S0 4 ) and the solvents removed 
in vacuo. The residue was purified by flash chromatography over silica eluting 

15 with ethyl acetate : heptane mixtures 0 : 100 to 65 : 35 to give (3a#, 6aS)-i\T-[(l,S)- 
1 -(4-benzoyl-6,6-dimethoxyhexahydropyrrolo[3 ,2-Z?]pyrrole- 1 -carbonyl)-3- 
methylbutyl]-4-dimethylamino benzamide (135) as a white solid (180 mg, 68%). 
TLC (Single spot, R f = 0.30, EtOAc : heptane 9 : 1), analytical HPLC R, = 
15.789min; HPLC-MS 537.2 [M + H] + ; Elemental analysis C30H40N4O5 

20 .0.4EtOAc req.(fed.) % C 66.41 (66.60), % H 7.62 (7.92), % N 9.80 (9.51); 
HRMS C3^H4oN 4 0 5 Na req. 559.2896, fed. 559.2902 (0.95ppm). ■ 

Preparation of (3aR 9 6aiS)rAT-[(liS)-l-(4-benzoyl-6^xo-hexahydropyrrolo[3 5 2- 
A]p3rrroIe-l-carbonyI)-3-methyIbutyl]-4-toit-butylbenzamide (EXAMPLE 1). 

(3a/?, 6aS)-N-[(l£)-l-(4-Benzo^ 

l-carbonyl)-3-methyl butyl]-4-^-butylbenzamide (134) (0.19 g, 0.345 mmol) 
was dissolved in ice-cooled trifluoroacetic acid / water (95 : 5 v/v, 10 ml) with 
stirring. The ice-bath was removed and the mixture stirred at ambient temperature 
for 3.5 hours. The mixture was then reduced in vacuo and evaporated from diethyl 
ether (2x 10 ml) to give a semi-mobile tan gum (0.3 g). Flash chromatography 
over silica, eluting with ethyl acetate : heptane mixtures gave (3aR 9 6aS)-N-[(lS)- 



25 



30 
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l-(4-benzoyl-6-oxo-hexahydropyir^^ 

4-terf-butyl benzamide (EXAMPLE 1) (0.042 g, 24%) as a white solid. TLC (/?/= 
0.45, EtOAc : heptane 9 : 1), analytical HPLC single broad main peak, R t = 19.43- 
21.37 min., HPLC-MS 504.1 [M + H] + ; Elemental analysis C30H37N3O4.O.5TFA 
5 req.(md.) % C 66.45 (66.04), % H 6.75 (7.19), % N 7.50 (7.24); HRMS 
C 3 oH 3 7N 3 04Na req. 526.2682, md. 526.2677 (-0.96ppm); d H (500 MHz, CDC1 3 ) 
Tentative assignment of peaks due to presence of rotamers 0.95 (3H, d, J = 6.5 
Hz, Leu 8CH 3 ), 1.01 (3H, d, J= 6.2 Hz, Leu 5C/f 3 ), L31 (9H, s, aCH 3 h)> L58- 
1.81 (3H, m, Leu BCtf 2 and Leu yCH), 1.85-2.73 (2H, m, BzNCHC# 2 ), 3.55-3.69 

10 (1H, m, BzNCHCH 2 Cif 2 ), 3.85-5.20 (6H, m, BzNCHCn 2 CH 2 , BzNCH 2 C(=0)CH 
and Leu aCH), 6.70-6.89 (1H, m, mi), 7.40-7.52 (7H, m, COCefls and 
CHCifCC(CH3)3), 7.65-7.76 (2H, m, CHCHCC(CH 3 ) 3 ); 5 C (500 MHz, CDCI3) 
22.06, 23.28 (2x Leu 5CH 3 ), 24.82 (Leu yCH), 31.11, 31.14 (C(CH 3 ) 3 ), 31.67, 
31.86 (BzNCHCH 2 ), 34.89, 34.92 (C(CH 3 ) 3 ), 42.43 (Leu pCH 2 ), 46.10 

15 (BZNCHCH2CH2), 48.93 (Leu aCH), 60.2 (BzNCH 2 ), 61.0 (BzNCH or 
BzNCH 2 C(=0)CH), 68.2 (BzNCH or BzNCH 2 C(=0)CH), 125.41, 125.49, 
125.54, 126.91, 126197, 127.11, 127.46, 128.33, 128.79, 130.84 (CH aromatics), 
130.70, 131.16, 135.0 (quaternary aromatics), 155.35 (CC(CH 3 )3), 167.07, 170.67, 
172.61 (3 xNC=0). 

20 

Preparation of (3aR, 6aS)-iV r -[(liS)-l-(4-benzoyI-6-oxo-hexahydropyrrolo[3^- 
A]pyrrole^lH:arbonyI)-3-methylbutyl]-4-dimethylaniinobenzamide 

(EXAMPLE 14) 

25 Water (1.75 ml) was added dropwise to a stirred solution of (3a/?, 6aS)-i^-[(15)-l- 
(4-benzoyl-6,6-dimemoxyhexahydropyrrolo[3,2-£>]pyrrole- 1 -carbonyl)-3- 
memylbutyl]-4-dimemylaminobenzamide (135) (175 mg, 0.327 mmol) in 
trifluoroacetic acid (1 7.5 ml) at 0 °C over 3 minutes. The solution was then stirred 
at ambient temperature for 17 hours then the solvents removed in vacuo (water 

30 bam < 25 °C). The residue was azeotroped with diethyl ether (25 ml) then the • 
residue purified by flash chromatography over silica eluting with ethyl acetate : 
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heptane mixtures 0 : 100 to 70 : 30 to give (3a/?, 6aS)-/V-[(lS)-l-(4-benzoyl-6- 
oxo-hexahydropyrrolo[3,2-fc]pyrrole-l-^ 

dimethylaininobenzamide (EXAMPLE 14) as a white solid (113.6 mg, 71%). 
TLC (Single spot, Rf = 0.25, EtOAc : heptane 9 : 1), analytical HPLC R, = 

5 14.241min; HPLC-MS 491 .2 [M + H] + ; C28H34N4O4.O.5TFA req.(fhd.) % C 63.64 
(63.07), % H 6.35 (6.76), % N 10.23 (9.91); HRMS Cigl^^CXtNa req. 513.2478, 
fhd. 513.2492 (2.72ppm); d H (500 MHz, CDC1 3 ) Tentative assignment of peaks 
due to presence of rotamers 0.94 (3H, d, J= 6.5 Hz, Leu 8CH3), 0.99 (3H, d,J= 
6.2 Hz, Leu 8CH3), 1.46-1.83 (3H, m, Leu PC# 2 and Leu yCH), 1.90-2.70 (2H, m, 

10 BzNCHC/7 2 ), 2.99 (6H, s, N(C# 3 )2), 3,45-3.69 (1H, m, BzNCHCH 2 Ci/ 2 ), 3.90- 
5.25 (6H, m, BzNC/fCH 2 C^ 2 , BzNC^ 2 C(=0)C/f and Leu aCH), 6.58-6.75 (1H, 
m, N/0, 6.60-6.68 (2H, m, Ci/CN(CH 3 ) 2 ), 7.35-7.55 (5H, m, COCefls), 7.60-7.73 
(2H, m, C/fCHCN(CH 3 ) 2 ); 8c (500 MHz, CDC1 3 ) 22.13, 23.25 (2x Leu 8CH 3 ), 
24.78 (Leu yCH), 31.65, 31.85 (BzNCHCH 2 ), 40.04, 40.09, 40.13 (N(CH 3 ) 2 ), 

15 42.35 (Leu pCH 2 ), 46.12 (BzNCHCH^ft), 48.79 (Leu aCH), 59.99 (BzNCH 2 ), 
60.80 (BzNCH or BzNCH 2 C(=0)CH), 67.7 (BzNCH or BzNCH 2 C(=0)CH), 
110.89, 111.00, 111.04, 111.35 (CHCN(CH 3 ) 2 ), 120.17 (CCHCHCN(CH 3 ) 2 ), 
126.92, 127.12, 127.48, 128.31, 128.63, 128.67, 128.77, 129.00, 130.81, 130.96 
(CH aromatics), 135.0 (quaternary aromatics), 152.61 (CN(CH 3 ) 2 ), 167.21, 

20 170.69, 173.01 (3 x NC=0). 

Alternatively, a useful building block for solution phase synthesis is (3a/?, 65, 
6aS)-4-benzoyl-6-hydroxyhexahydropyrrolo[3,2-6]pyrrole-l -carboxylic acid 
25 benzyl ester (128) described earlier in Scheme 26. The utility of building block 
(128) is detailed in an alternative synthesis of EXAMPLE 1, through Scheme 27, 
which is an example of the general synthetic strategy detailed in Scheme 17. 
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( EXAMPLE 361) 1 (139) 



Scheme 27. (a) Pd-C / H 2 , ethanol / methanol, (b) leq Cbz-Leu-F, DMF, RT. (c) 1.05eq 4-tert- 
butylbenzoic acid, HBTU, HOBT, NMM, DMF, RT (d) Dess-Martin periodinane, DCM. 

5 

Preparation of (3iS, 3aS 9 6alf)-(3-hydroxyhexahydropyrrolo[3,2-A]pyrroH- 
yl)phenylmethanone (136) . 

Ethanol (5 ml) was added cautiously dropwise to 10% palladium on charcoal (50 
10 mg) at 0 °C under an atmosphere of argon over 10 minutes whilst stirring 
followed by a solution of (3a/?, 6S, 6aS)-4-benzoyl-6-hydroxy 
hexahydropyrrolo[3^-fe]pyrrole-l-carboxylic acid benzyl ester (128) (465 mg, 
1.27 mmol prepared as above) in ethanol (10 ml). The argon was then replaced by 
an atmosphere of hydrogen and stirring continued at ambient temperature for 4.5 
15 hours. The hydrogen was then replaced by argon and 10% palladium on charcoal 
(20 mg) was added at 0 °C. The argon was then replaced with hydrogen and 
stirring was continued for 4 hours. The hydrogen was replaced by argon then the 
mixture was filtered through celite. The filter cake was washed with ethanol (75 
ml) then the filtrate concentrated in vacuo to obtain (35, 3aS, 6a/?)-(3- 
20 hydrox>iiexahydropyrrolo[3^-6]pyrrol-l-yl)phenylmethanone (136) as a 
colourless oil (309 mg) which was used without further purification. HPLC-MS 
233.1 [M + H] + , 465.1 [2M + H] + . 
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Preparation of (3al?, 6aS)-I(15)-l-((65)-4-beii2oyl-6-hydroxyhexa 
hydropyirolo[3^-A]pyiTole-l-carbonyl)-3-methylbutyl]carbaiiiic acid benzyl 
ester (137) 

5 

Cbz-Leu-F (350 mg, 1.31 mmol) was dissolved in dimethylformamide (5 ml) then 
added to (35, 3aS, 6a/?)-(3-hydroxvhexahy<kopyrrolo[3^-ft]pyirol-l-yl)phenyl 
methanone (136) (304 mg, 1.24 mmol, prepared as above) under an atmosphere of 
argon The solution was stirred for 1.25 hours then the solvents removed in vacuo. 

10 The residue was purified by flash chromatography over silica eluting with ethyl 
acetate : heptane mixtures 0 : 100 to 80 : 20 to give (3aR, 6aS)-[(15)-l-((65)-4- 
benzoyl-6-hydroxyhexahydropyrrolo[3,2-t]pyrrole- 1 -carbonyl)-3-methylbutyl] 
carbamic acid benzyl ester (137) as a white solid (402 mg, 68%). TLC (Single 
spot, R f = 0.10, EtOAc : heptane 65 : 35), analytical HPLC R, = 16.803 min; 

15 HPLC-MS 480.2 [M + H] + , 981.3 [2M + Na] + ; HRMS CiTHssNsOsNa req. 
502.231 8, md. 502.2311 (-1.44ppm). 

Alternative preparation of (3aU, 6aS>I(L$)-l-((6S)-4-benzoyl-6-hydroxyhexa 
hydropyrroloI3^-fc]pyrrole-l^rbonyl)-3-methylbutyl]carbamic acid benzyl 
20 ester (137) 

Dimethylformamide (1 ml) was added to a mixture of (3S, 3aS, 6a/?)-(3- 
hydroxyhexahyd^opyrrolo[3,2-Z>]pyrrol-l-yl)phenylmethanone (136) (24 mg, 
0.087 mmol, prepared as above) and Cbz-Leu-OSuc (32 mg, 0.088 mmol) under 

25 an atmosphere of argon. The solution was stirred for 20 hours then the solvents 
removed in vacuo to obtain a residue which was dissolved in dichloromethane (20 
ml) then washed with water (10 ml), dried (Na 2 S0 4 ) and the solvents removed in 
vacuo. The residue was purified by flash chromatography over silica eluting with 
ethyl acetate : heptane mixtures 30 : 70 to 80 : 20 to give (3a/?, 6a5)-[(15)-l-((65)- 

30 4-benzoyl-6-hy<iroxyhexahydropyrrolo^ 

butyl]carbamic acid benzyl ester (137) as a white solid (25 mg, 60%). TLC 
(Single spot, R f = 0.10, EtOAc : heptane 65 : 35), analytical HPLC R, = 17.301 
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min; HPLC-MS 480.2 [M + H] + , 981.3 [2M + Na] + ; C 2 7H33N 3 O 5 .0.2EtOAc 
req.(fiid.) % C 67.20 (67.03), % H 7.02 (7.16), % N 8.45 (8.27); da (500 MHz, 
CDCI3) mixture of rotamers, tentative assignment of proton 1.2-2 .4 (1 1H, m, 2x 
Leu 5C# 3 > Leu pC/fc, Leu yCH, BzNCHC# 2 ), 3.3-4.0 (4H, m, BzNC/fc, 
5 CbzLeuNCtf 2 ), 4.2-5.0 (4H, BzNCff, CbzLeuNCtf, CifOH, Leu aCH), 5.0-5.1 
(2H, OCi/ 2 Ph), 5.4 (1H, d, J= 8.3Hz, N#), 7.4-7.6 (10H, aromatic); dc (125 
MHz, CDCI3) 21.73, 21.89 and 23.22, 23.36 (2x Leu 5CH 3 ), 24.59, 24.67 (Leu 
yCH), 31.86 (BzNCHCH 2 ), 42.02, 42.22 (Leu P£H 2 ), 46.52 (CbzLeuNCH 2 ), 
50.94, 51.02 (Leu aCH), 56.58 (BzNCH 2 ), 59.72 (BzNCH), 67.00 (OCH 2 Ph), 
10 67.98 (CbzLeuNCH), 75.25 (CHOH), 127.34, 128.02, 128.18, 128.28, 128.36, 
128.52, 130.34 (aromatic CH), 136.09, 136.18 (aromatic quaternary), 156.18 
(NHC=0), 170.08 (PhC=0), 172.32 (CH 2 NC==0). 

Preparation of (2S, 3a/? 5 6a5)-2-amino-l-((6S)-4-benzoyl-6- 
1 5 hydroxyhexahydro p3^rrolo[3^-A]pyrrol-l-yl)-4-methylpentan-l-one (138) 

Ethanol (15 ml) was added cautiously to a stirred mixture of (3a/J, 6aS)-[(lS)'l^ 

((65)-4~benzoyl-6-hydroxyhexahy(kopynrolo[3,2-6]pyirole-l^ 

methylbutyl] carbamic acid benzyl ester (137) (370 mg, 0.77 mmol) and 10% 

20 palladium on charcoal (50 mg) at 0 °C under an atmosphere of argon. The argon 
was replaced by an atmosphere of hydrogen then stining continued at ambient 
temperature for 1.75 hours. The hydrogen was replaced by argon then the mixture 
was cooled to 0 °C before adding a further portion of 10% palladium on charcoal 
(20 mg). The argon was replaced by hydrogen then stining continued at ambient 

25 temperature for 5.25 hours. The hydrogen was replaced by argon then the mixture 
was cooled to 0 °C before adding a further portion of 10% palladium on charcoal 
(20 mg). The argon was replaced by hydrogen then stirring continued at ambient 
temperature for 14 hours. The hydrogen was replaced by argon then the mixture 
was cooled to 0 °C before adding a further portion of 10% palladium on charcoal 

30 (10 mg). The argon was replaced by hydrogen then stirring continued at ambient 
temperature for 2 hours. The hydrogen was replaced by argon then the mixture 
was diluted with ethanol (60 ml) and filtered through celite. The filter cake was 
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washed with ethanol (40 ml) then the filtrate concentrated in vacuo. The residue 
was azeotroped with ethyl acetate (35 ml) to obtain (25, 3a/?, 6a5)-2-amino-l- 
((6S)^benzoyl-6-hydroxyhexahyto 

1-one (138) as an oily white solid (270 mg), which was used without further 
5 purification. HPLC-MS 346.2 [M + H] + , 713.3 [2M + Naf. 

Preparation of (3aR, 6aS)-JV-[(liS)-l-((6>^ 

pyrrolo[3^-*]pyrrole-l^rbonyl)0-m^ 

(139) 

10 

4-Methylmorpholine (0.17 ml, 1.55 mmol) was added to a solution of HBTU (293 
mg, 0.77 mmol), 1-hydroxybenzotriazole monohydrate (118 mg, 0.77 mmol) and 
4-(terf-butyl)benzoic acid (138 mg, 0.77 mmol) in dimethylformamide (7.5 ml). 
The solution was stood for 5 minutes then added to (25, 3a/?, 6aS)-2-amino-l- 

15 ((6S)-4-benzoyl-6-hydroxyhexaty 

1-one (138) (prepared as above, 0.77 mmol). The mixture was stirred at ambient 
temperature for 1 hour 5 minutes then the solvents removed in vacuo (water bath 
temperature < 28 °C). The residue was dissolved in dichloromethane (75 ml) men 
washed with pH 3 hydrochloric acid (60 ml), saturated aqueous sodium hydrogen 

20 carbonate solution (60 ml) and brine (60 ml), dried (Na 2 S0 4 ) and the solvents 
removed in vacuo. The residue (512 mg) was purified by flash chromatography 
over silica eluting with ethyl acetate : heptane mixtures 0 : 100 to 85 : 15 to give 
(3a/?, 6a5)-JV-[(lS)-lK(6S)^-benzoyl-6-hydroxyhexahydro-pyrrolo[3>6]pyrrole^ 
l-carbonyl)-3-memylbutyl]-^ferr-butyl-benzamide (139) as a white solid (263 

25 mg, 68%). TLC (Single spot, R f = 0.15, EtOAc : heptane 9 : 1), analytical HPLC 
R, = 19.340 min; HPLC-MS 506.2[M + H] + ; C 3 oH 3 9N 3 04.0.5EtOAc req.(md.) % 
C 69.97 (69.86), % H 7.89 (7.87), % N 7.65 (7.88); HRMS C 3 oH 39 N 3 C>4Na req. 
528.2838, fiid. 528.2818 (-3.89ppm). 

30 Preparation of (3aft, 6a.S)-A r -[(15 r )-l-(4-benzoyl-6-oxo-hexahydropyrrolo[3^- 
b) pyrrole-l-carbonyl)-3-methylbutyl]-4-tert-butylbenzamide (EXAMPLE 1) 
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A solution of (3a/?, 6a5)-iV'-[(liS)-l-((6iS)-4-benzoyl-6-hydro 
pyrrolo[3,2-£]pyrrole- 1 -cari)onyl)-3-methylbutyl]^/err-butyl-benzamide (139) 
(174 mg, 0.345 mmol) in dichloromethane (10 ml) was added to Dess-Martin 
periodinane (292 mg, 0.689 mmol) under an atmosphere of argon whilst stirring 
5 over 2.5 minutes. The mixture was stirred for 3 minutes then trifluoroacetic acid 
(53 fil, 0.689 mmol) was added. The mixture was stirred for 14 hours then 
solvents removed in vacuo. The residue was purified by flash chromatography 
over silica eluting with ethyl acetate : heptane mixtures 0 : 100 to 55 : 45 to give 
(3a/?, 6aS)-N-[( IS) A -(4-benzoyl-6-oxo-hexahy<kopyrrolo [3 ,2-6]pyrrole- 1 - 

10 caibonyl)-3-methylbutyl]-4-fer/-butylbenzaimde (EXAMPLE 1) as a white solid 
(128 mg, 74%). TLC (Single spot, /?/ = 0.20, EtOAc : heptane 9 : 1), analytical 
HPLC broad peak /?, = 19.2-20.6 min; HPLC-MS single broad UV peak, 504.1 [M 
+ H] + . 

15 Preparation of (3a/?, 6aS)-[(l*S)-l-(4-ben2oyl-6-oxo-hexahydropyrrolo[3^2-61 
pyrro!e-l-carbonyI)-3-methylbutyl]carbamic acid benzyl ester (EXAMPLE 
361) 

A solution of (3a/?, 6a5)-[(liS)-l-((65)-4-benzoyl-6-hydroxyhexa 
20 hydropynx)lo[3,2-6]pym>le-l-c^ acid benzyl ester 

(137) (15.0 mg, 0.031 mmol) in dichloromethane (0.75 ml) was added dropwise to 
Dess-Martin periodinane (26.6 mg, 0.063 mmol) under an atmosphere of argon 
whilst stirring over 1 minute. The solution was stirred for 4.5 hours then purified 
by flash chromatography over silica eluting with ethyl acetate : heptane mixtures 
25 0 : 100 to 80 : 20 to give (3a/?, 6a5)-[(15)-l-(4-benzoyl-6-oxo- 
hexahydropyn"olo[3,2-6]pyrrole-l-carbonyl)-3-methylbutyl]carba acid benzyl 
ester (EXAMPLE 361) as a white solid (8.8 mg, 58%). TLC (Single spot, /?/ = 
0.35, EtOAc : heptane 9 : 1), analytical HPLC broad peak R t = 17.7-19.5 min; 
HPLC-MS single broad UV peak, 478.1 [M + H] + , 977.2 [2M + Na] + ; HRMS 
30 C27H 3 iN 3 05Na req. 500.2161, fiid. 500.2168 (1.26ppm). 
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Altematively, the general synthetic strategy detailed in Scheme 28 involves 
construction of an extended compound prior to intramolecular ring closure to the 
5,5-cis bicycle as the penultimate step. As detailed in Scheme 20, the building 
block (i?)-2-(2-azidoethyl)-2,5-dihydropyiTole-l-caiboxylic acid tert-hutyl ester 
5 (76) may be reduced to the primary amine, which in Scheme 28 is directly 
acylated with a protected aminoacid. Following epoxidation, then conversion of 
the aminoacid protecting group to a suitable capping group, with all of the 
potency and specificity components now in place, ring-closure and oxidation 
provides the final inhibitor compound/The utility of such synthetic flexibility is 
10 detailed in an alternativesynthesis of EXAMPLE 1, through Scheme 28. 




EXAMPLE 362 



Scheme 28. (a) PI13P, H 2 0, 1,4-dioxane. (b) leq Cbz-Leu-OSu, 2.1eq Na 2 C0 3 , 1,4-dioxane, water, 
(c) /w-Chloroperoxybenzoic acid, DCM. (d) Pd-C, H 2 , ethanol. (e) 1.05eq 4-tert-butylbenzoic acid, 
15 HBTU, HOBT, NMM, DMF, RT. (f) 2eq NaH, THF, RT, 16 h. (g) Dess-Martin periodinane, 
DCM. (h) 4N HC1 in 1,4-dioxane, RT, 30mins. (i) Benzoic anhydride, 4-methylmorpholine, DMF, 
RT, lhr. 
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Preparation of (22?>2-[2-((25>2-benzyto 

amino)ethyl]-2,5-dihydro pyrrole-l-earboxylic acid terf-butyl ester (140) 

5 (i?)-2-(2-Aminoethyl)-2,5-dihydropyiTole-l-carbo acid terf-butyl ester (see 
preparation of (77) above, ~ 0.63 mmol) was dissolved in 1,4-dioxane (10 ml) 
with stirring, ice-cooled and a solution of sodium carbonate (0.14 g, 1.32 mmol) 
in water (10 ml) was added. Cbz-L-Leu-OSu (0.251 g, 0.693 mmol) in 1,4- 
dioxane (10 ml) was added dropwise over 30 minutes, then the ice bath removed 

10 and the mixture stirred for a further 30 minutes. Water (100 ml) was then added 
, and the aqueous phase extracted with dichloromethane (2x 100 ml). The 
combined organic layers were dried (Na 2 S0 4 ), filtered and reduced in vacuo to 
leave a clear gum (0.54 g). Flash chromatography over silica, eluting with ethyl 
acetate : heptane mixtures gave (2J?>2-[2-((25)-2-ben2yloxycarbonylainino-4- 

1 5 methylpentanoylamino)ethyl]-2,5-dihydro pyrrole- 1 -carboxylic acid ter/-butyl 
ester (140) (0.21 g, 72%) as a clear oil. TLC (R f = 0.30, EtOAc : heptane 1 : 1), 
analytical HPLC single main peak, R t = 20.326 min., HPLC-MS 360.1 [M + 2H - 
Boc] + , 404.1 [M + 2H - Buf, 460.2 [M + H] + , 482.1 [M + Na] + , 941.2 [2M + 
Na] + ; Elemental analysis C25H37N3O5 req.(fed.) % C 65.34 (65114), % H 8.11 

20 (8.19), % N 9.14 (9.07); HRMS C^HsyNsOsNa req. 482.2631, fod. 482.2620 (- 
2.33ppm). 

Preparation of (2J?)-2-[2-((25)-2-benzyloxycarbonylaniino-4-methylpeiitanoyl 
amino)ethyI]-6-oxa-3-azabicyc!o[3.1,0]hexane-3-carboxylic acid tert-butyl 
25 ester (141) 

(2R)-2-[2-((2S)-2-Ben2yloxycarbonylamino-4-methylpentanoylamino)e^ 
di hydropyrrole-1 -carboxylic acid ^-butyl ester (140) (0.20 g, 0.435 mmol) was 
dissolved in dichloromethane (5 ml) with stirring then meto-chloroperoxybenzoic 
30 acid (65% reagent, 1.15 g, 4.35 mmol) added. The mixture was stirred at ambient 
temperature under argon for 16 hours. Dichloromethane (100 ml) was added and 
the organic phase washed with 10% w/v aqueous sodium hydroxide solution (2x 
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100 ml), then dried (Na 2 S0 4 ), filtered and reduced in vacuo to leave an oily solid 
(0.19 g). Flash chromatography over silica, eluting with ethyl acetate : heptane 
mixtures gave (2i?)-2-[2-((2S)-2-benzyloxyc^bonylamino-4-methylpentanoyl 
amino)ethyl]-6-oxa-3-azabicyclo[3. 1 .0]hexane-3-carboxlic acid ter*-butyl ester 

5 (141) (0.19 g, 92%) as an opaque gum. TLC (/?/= 0.35 (major) and 0.42 (minor) 
(mixture of and and syn epoxides), EtOAc : heptane 3:1), analytical HPLC single 
main peak, R t = 19.21 mui., HPLC-MS 376.1 [M + 2H - Bocf, 420.1 [M + 2H - 
Bu] + , 476.1 [M + H]\ 498.1 [M + Naf, 973.2 [2M + Na] + ; Elemental analysis 
C25H37N3O6 req.(fiid.) % C 63.14 (63.11), % H 7.84 (7.96), % N 8.84 (8.80); 

10 HRMS C25H 3 7N306Na req. 498.2580, fed. 498.2602 (4.34ppm). 

Preparation of (2i?)-2-{2-[(25)-2^4-^rr-butylbenzoylamino)-4-methyl 
pentanoylamino]ethyl}-6-oxa-3-aza-bicyclo[3.1.01hexane-3-carboxylic acid 
terf-butyl ester (142) 

15 

(i) (2i?)-2-[2-((2.S)-2-Benzyioxyc^ 

oxa-3-azabicyclo [3.1.0]hexane-3-carboxlic acid tert-butyl ester (141) (0.17 g, 
0.357 mmol) was dissolved in ethanol (5 ml), cooled to 0 °C and 10% palladium 
on charcoal (0.034 g) added. The mixture was stirred, then evacuated and flushed 
20 with hydrogen. The mixture was allowed to warm to ambient temperature, stirred 
for 45 minutes then filtered through celite. The filter cake was washed with 
ethanol (3x 10 ml) and the combined organic layers reduced in vacuo to provide 
the crude free amine, which was used without further purification. HPLC-MS 
342.2 [M + Hf, 683.3 [2M + H] + , 705.3 [2M + Naf. 

25 

(ii) The crude free amine was dissolved in anhydrous dimethylfonnamide (3 ml) 
with stiiring and 2-(l#-benzotriazole-l-yl)-l,^^ 

phosphate (HBTU, 0.136 g, 0.357 mmol) and 1-hydroxybenzotriazole 
monohydrate (HOBT, 0.0548 g, 0.357 mmol) added. 4-Methylmorpholine (78.6 
30 (il, 0.715 mmol) was added and the mixture stirred for 1.5 hours, then reduced in 
vacuo. The residue was dissolved in dichloromethane (50 ml) and washed with 
pH 3 hydrochloric acid (50 ml), saturated sodium hydrogen carbonate solution (50 
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ml) and brine (50 ml). The organic phase was dried (Na 2 S0 4 ), filtered and reduced 
in vacuo to leave a pale yellow gum (0.19 g). Flash chromatography over silica, 
eluting with ethyl acetate : heptane mixtures gave (2/?)-2-{2-[(2S)-2-(4-terr- 
butylbenzoyianimo)-4-memylpentanoylamino]ethyl}-6-oxa-3-aza-bicyclo[3.1.0] 

5 hexane-3-carboxylic acid /erf-butyl ester (142) (0.08 g, 45%) as a white 
crystalline solid. TLC (R/= 0.26, EtOAc : heptane 3 : 1), analytical HPLC single 
main peak, R, = 21.195 min., HPLC-MS 446.2 [M + 2H - Bu] + , 502.3 [M + H] + , 
524.2 [M + Na] + ; Elemental analysis C28H43N3O5 req.(md.) % C 67.04 (67.07), % 
H 8.64 (8.96), % N 8.38 (7.87); HRMS C^rL^C-sNa req. 524.3100, md. 

10 524.3086 (-2.8 lppm). 

Preparation of (3S, 3aS, 6a«)-4-[(2^-2^4-tert-butylbenzoylamino)-4- 
methylpentanoyl]-3-hydroxyhexahydropyrrolo[3^-6]pyrrole-l-carboxylic 

acid terf-butyl ester (143) 

15 

(2R)-2- {2-[(2S)-2-(4-terr-Butylbenzoylammo)-4-memylpentanoylamino]ethyl} -6- 
oxa -3-aza-bicyclo [3.1.0]hexane-3-carboxylic acid tert-butyl ester (142) (0.06 g, 
0.12 mmol) was dissolved in tetrahydrofuran (3 ml) with stirring under nitrogen 
and ice-cooled. Sodium hydride (60% dispersion in oil, 0.010 g, 0.25 mmol) was 

20 added over 1 minute and the mixture stirred at ambient temperature for 16 hours. 
Water (10 ml) was added, then saturated aqueous ammonium chloride solution (5 
ml) and the product extracted into ethyl acetate (2x 25 ml). The combined organic 
layers were dried (Na2S0 4 ), filtered and reduced in vacuo to leave a clear film 
(0.06 g). Flash chromatography over silica, eluting with ethyl acetate : heptane 

25. mixtures gave (35, 3aS, 6a/?)-4-[(2S)-2-(4-tert-butylbenzoylamino)-4- 
methylpentanoyl]-3-hydroxyhexa hydropyrrolo[3,2-*]pyrrole-l-carboxylic acid 
ter/-butyl ester (143) (0.021 g, 35%) as a white solid. TLC (R f = 0.40, EtOAc : 
heptane 2 : 1), HPLC-MS 502.3 [M + H] + , 524.2 [M + Naf . 

30 A second product fraction contaminated by starting epoxide (~ 25% by UV 
analysis) was obtained as a white solid (0.0239 g). 
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Preparation of (3aS, 6aR)-4-[(25 r )-2-(4-tert-butylbenzoyIamino)-4-methyl 
pentanoyll-3-oxo-hexahydropyrroloI3^-A]pyrrole-l-carboxylic acid teri- 
butyl ester (EXAMPLE 362) 

5 (35, 3aS, 6a^)-4-[(25)-2-(4-^-Butylbenzoylamino)-4-methylpentanoyl]-3- 
hydroxy hexahydropynx3lo[3,2-^]pyrrole-l-cart>oxylic acid ter/-butyl ester (143) 
(0.021 g, 0.042 mmol) was dissolved in dichloromethane (2 ml) with stirring 
under argon. D ess-Martin periodinane (0.0373 g, 0.088 mmol) was added and the 
mixture stirred for 16 hours. The mixture was reduced in vacuo and the residue 
10 purified by flash chromatography over silica, eluting with ethyl acetate : heptane 
mixtures to give (3aS, 6a/i)-4-[(25)-2-(4-fert-butylbenzoylamino)-4- 
methylpentanoyl]-3-oxo-hexahydio pynolo[3,2-fc]pyrrole-l-carboxylic acid tert- 
butyl ester (EXAMPLE 362) (0.015 g, 71%) as an off-white gum. TLC (R f = 0.53, 
EtOAc : heptane 2 : 1), analytical HPLC single broad main peak, R t = 20.6-22.5 
15 min., HPLC-MS 500.1 [M + H] + . HRMS C 28 H4iN 3 0 5 Na req. 522.2944, fiid. 
522.2952 (1.49ppm); 5 H (500 MHz, CDC1 3 ) 0.85-1.03 (7H, m, 2x Leu 8CH 3 + 
Leu yCH), 1.32 (9H, s, (C# 3 ) 3 CPh), 1.47 (9H, s, (CH 3 ) 3 COCO), 1.6-1.8 (2H, m, 
Leu PC# 2 ), 2.03-2.15 / 2.33-2.45 (2H, b, BocNCHC/fc), 3.50-3.60 (1H, m, 
LeuNCi/ 2 ), 3.75-3.82 (1H, m, BocNC/fe), 3.93-4.02 (1H, m, BocNCi^), 4.02- 
20 4.08 (1H, m, LeuNC# 2 ), 4.58-4.80 (1H, b, BocNCtf or LeuNCfl), 4.96-4.98 (1H, 
b, BocNCf? or LeuNCtf), 5.0-5.06 / 5.25-5.30 (1H, bm, Leu ctCfl), 6.83-6.93 
(1H, b, LeuNfl), 7.42-7.45 (2H, d, J = 8.5 Hz, (CH 3 ) 3 C-C-Ctf=CH), 7.72-7.75 
" (2H, d, /= 8.5 Hz, (CH 3 ) 3 C-C-CH=C#); 5 C (125 MHz, CDC1 3 ) 22.27, 23.48 (2x 
Leu 5CH 3 ), 24.78 (Leu yCH), 28.32 ((CH 3 ) 3 COCO), 29.64, 31.82 (BocNCHCH 2 ), 
25 31.09 ((CH 3 ) 3 CPh), 34.88 ((CH 3 ) 3 CPh), 42.50 (Leu pCH 2 ), 45.95 (LeuNCH 2 ), 
49.09, 49.67 (Leu aCH), 52.37 (BocNCH 2 ), 56.82 (BocNCH), 62.92 (LeuNCH), 
81.16 ((CH 3 ) 3 COCO), 125.34, 125.44 ((CH 3 ) 3 C-C-CH=CH), 126.89, 126.95 
((CH 3 ) 3 C-C-CH=CH), 130.83 (quaternary aromatics), 155.26 ((CH 3 ) 3 COCO), 
167.01 (CH 3 ) 3 CPhCO), 172.28 ((Leu C=0). 

30 
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Preparation of (3aR, 6a5)-Ar-[(15>l-((65}^-ben2oyI^hydroxyhexahycIro 
pyrrolo[3£-£lpyirole-l-carbonyl)-3-meth^^^ 

(i) (3S 9 3aS, 6a/0^[(2S)-2-(4-terNButy^^ 

'5 hydroxyhexahydro pyrrolo[3,2-6]pyrrole-l-carboxylic acid tert-butyl ester (143) 
(0.023 g, 0.046 mmol) was dissolved in 4.0M HC1 in 1,4-dioxane (2 ml, 8 mmol) 
with stirring. After 45 minutes the solvents were removed in vacuo and the 
residue triturated then evaporated from diethyl ether (3x 3 ml) to leave (3afl, 6&S)- 
4-tert-butyl-N- [( 1 5)- 1 -((6iS)-6-hydroxyhexahydropyrrolo[3,2-fc]pyrrole-l- 

10 carbonyl)-3-methylbutyl]benzamide hydrochloride as a white solid which was 
used without further purification; HPLC-MS 402.2 [M + H] + , 424.2 [M + Na] + , 
803.4 [2M + H] + , 825.4 [2M + Naf. 

(ii) (3a#, 6ajSM-ter^Butyl-i^[(l^ 

15 pyn"ole-l-carbonyl)-3-methylbutyl]benzaiiiide hydrochloride (prepared as above, 
-0.048 mmol) was dissolved in dimethylfonnamide (2 ml) with stirring, then 
benzoic anhydride (0.01 14g, 0.05 mmol) added followed by 4-methylmorpholine 
(1 1.1 pi, 0.0102 g, 0.101 mmol). After 1 hour, ethyl acetate (25 ml) was added and 
the organics washed with saturated aqueous sodium hydrogen carbonate solution 

20 (25 ml) solution, pH 3 hydrochloric acid (25 ml), and brine (25 ml). The organics 
were dried (Na 2 S0 4 ), filtered and reduced in vacuo to a colourless film (3ai?, 
6aS)-iV^[(liS)-l -((6S)-4^^ 

caibonyl>3-methylbuty]-4-^t-butylbenzamide (139) (0.028 g). TLC (/?/= 0.16, 
EtOAc : heptane 4:1), analytical HPLC single broad main peak, R t = 19.15 min., 
25 HPLC-MS 506.2 [M + H] + , 528.2 [M + Naf. 

Oxidation to EXAMPLE 1 is as detailed in Scheme 27. 

30 EXAMPLE A. Assays for Cysteine Protease Activity 

The compounds of this invention may be tested in one of a number of literature 
based biochemical assays that are designed to elucidate the characteristics of 
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compound inhibition. The data from these types of assays enables compound 
potency and the rates of reaction to be measured and quantified. This information, 
either alone or in combination with other information, would allow the amount of 
compound required to produce a given pharmacological effect to be determined. 

5 

General materials and methods 

Unless otherwise stated, all general chemicals and biochemicals were purchased 
from either the Sigma Chemical Company, Poole, Dorset, U.K. or from Fisher 

10 Scientific UK, Loughborough, Leicestershire, U.K. Absorbance assays were 
carried out in flat-bottomed 96-well plates (Spectra; Greiner Bio-One Ltd., 
Stonehouse, Gloucestershire, U.K.) using a SpectraMax PLUS384 plate reader 
(Molecular Devices, Crawley, U.K.). Fluorescence high throughput assays were 
carried out in either 384-weli microtitre plates (Corning Costar 3705 plates, Fisher 

15 Scientific) or 96-well *U* bottomed Microfluor Wl microtitre plates (Thermo 
Labsystems, Ashford, Middlesex, U.K.). Fluorescence assays were monitored 
using a SpectraMax Gemini fluorescence plate reader (Molecular Devices). For 
substrates employing either a 7-amino-4-methylcoumarin (AMC) or a 7-amino-4- 
trifluoromethylcoumarin (AFC) fluorophore, assays were monitored at an 

20 excitation wavelength of 365 nm and an emission wavelength of 450 nm and the 
fluorescence plate reader calibrated with AMC. For substrates employing a 3- 
amino-benzoyl (Abz) fluorophore, assays were monitored at an excitation 
wavelength of 3 1 0 nm and an emission wavelength of 445 nm; the fluorescence 
plate reader calibrated with 3-amino-benzamide (Fluka). Unless otherwise 

25 indicated, all the peptidase substrates were purchased from Bachem UK, St 
Helens, Merseyside, UK. Substrates utilizing fluorescence resonance energy 
transfer methodology {i.e. FRET-based substrates) were synthesized at Incenta 
Limited using published methods (Atherton & Sheppard, Solid Phase Peptide 
Synthesis, IRL Press, Oxford, U.K, 1989) and employed Abz (2-aminobenzoyl) 

30 as the fluorescence donor and 3-nitro-tyrosine [TyrCN0 2 )] as the fluorescence 
quencher (Meldal, M. and Breddam, K, Anal. Biochenu, 195, 141-147, 1991). 
Hydroxyethylpiperazine ethanesulfonate (HEPES), tris-hydroxylmethyl 
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aminomethane (tris) base, bis-tris-propane and all the biological detergents (eg. 
CHAPS, zwittergents, etc.) were purchased from CN Biosciences UK, Beeston, 
Nottinghamshire, U.K. Glycerol was purchased from Amersham Pharmacia 
Biotech, Little Chalfont, Buckinghamshire, U.K. Stock solutions of substrate or 
5 inhibitor were made up to 10 mM in 100 % dimethylsulfoxide (DMSO) 
(Rathburns, Glasgow, U.K.) and diluted as appropriately required. In all cases the 
DMSO concentration in the assays was maintained at less than 1% (vol7voL). 

Assay protocols were based on literature precedent (Table 4; Barrett, A.J., 
10 Rawlings, N.D. and Woessner, J.F., 1998, Handbook of Proteolytic Enzymes, 
Academic Press, London and references therein) and modified as required to suit 
local assay protocols. Enzyme was adiJed as required to initiate the reaction and 
the activity, as judged by the change in fluorescence upon conversion of substrate 
to product, was monitored over time. All assays were carried out at 25±1°C. 

15 

Table 4. The enzyme assays described herein were carried out according to 



literature precedents. 



Enzyme . 


Buffer 


Substrate 


Reference 


Cathepsin B 


I 


Z-Phe-Arg-AMC 


a, b 


Cathepsin H 


n 


Bz-Phe-Val-Arg-AMC 


a, b 


Cathepsin L 


I 


Ac-Phe-Arg-AMC 


b,c 


Cathepsin S 


I 


Boc-Val-Leu-Lys-AMC 


c,d 


Caspase 1 


m 


Ac-Leu-Glu-His-Asp-AMC 


e 


Caspase 2 


m 


Z-Val-Asp-Val-Ala-Asp-AFC 


f • 


Caspase 3 


m 


Ac-Asp-Glu-Val-Asp-AMC 




Caspase 4 


m 


Suc-Tyr-Val-Ala-Asp-AMC 


f 


Caspase 5 


m 


Ac-Leu-Glu-His-Asp-AMC 




Caspase 6 


m 


Ac-Val-Glu-Ile-Asp-AMC 


i,j,k 


Caspase 7 


m 


Ac-Asp-Glu-Val- Asp-AMC 




Caspase 8 


m 


Ac-He-Glu-Thr-Asp-AMC 


1 


Caspase 9 


in 


Ac-Leu-Glu-His-Asp-AMC 
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Caspase lu 


TTT ( 
ill 


A r*JTi o /Till 1 -TK-r A cn- A \A(~* 

Ac-jje-vjiu- 1 nr-r\5p-rviviv^ 




Cruzipain 
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X 


k 
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I: 10 mM BTP, pH 6.5 containing 1 mM EDTA, 5 mM 2-mercaptoethanol and 1 
mM CaCl 2 

II: 10 mM BTP, pH 6.5 containing 1 mM EDTA, 142 mM NaCl, 1 mM DTT, 1 
5 mM CaCl 2 , 0.035 mM Zwittergent 3-16 

HI: 50mM HEPES pH 7.2, 10% Glycerol, 0.1% CHAPS, 142 mM NaCl, 1 mM 
EDTA 5 mM DTT 

P/: 100 mM sodium phosphate, pH 6.75 containing 1 mM EDTA and 10 mM L- 
cysteine 

10 V: 50 mM trisacetate, pH 8.4 containing 1 mM EDTA, 10 mM L-cysteine and 
0.25% (w/v) CHAPS 
VI: 10 mM HEPES, pH 8.0 containing 5 mM CaCl 2 

VII: 10 mM HEPES, pH 7.5 containing 2 mM 2-mercaptoethanol and 100 uM 
CaCl 2 
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VIII: 10 mM HEPES, pH 7.5 containing 2 mM 2-mercaptoethanol and 200 uM 
CaCl 2 

IX: 100 mM sodium acetate; pH 5.5 containing 10 mM L-cysteine and 1 mM 
EDTA 

5 X: 100 mM sodium acetate; pH 5.5 containing 10 mM L-cysteine; 0.05% (w/v) 
Brij35and 1 mMEDTA 
XI: 100 mM sodium acetate; pH 5.5 containing 10 mM L-cysteine; 142 mM 
sodium chloride and 1 mM EDTA 

10 "Barrett, A.J., Biockem. J., 182,909-912,1980 

b Barrett, A.J. and Kirschke, H., Methods Enzymol., 80, 535-561, 1981 

0 Quibell, M. and Taylor, S., WO0069855, 2000 

d Bromme, D., Steinert, ., Freibe, S., Fittkau, S., Wiederanders, B., and Kirschke, 
H., Biochem. J., 264, 475-481, 1989 
1 5 e Rano, T.A., et. al.Chem. Biol, 4, 149, 1997 

f Talanian, R.V., et. al, J. Biol Chem., 272, 9677, 1997 

8 Lazebnik, Y.A., Kaufmann, S.H., Desnoyers, S., Poirer, G.G. and Earnshaw, 
W.C., Nature. , 37L 768-774, 1994 
h Han, Z., et. al, J. Biol. Chem., 272, 13432, 1997 
20 1 Takahashi, A., et. al., PNAS, 93, 8395, 1996 

j Martins, L.M., et. al. , J. Biol. Chem. , TVL, 742 1 , 1997 
k Nagata, S., Cell, 88, 355, 1997 

1 Harris, J.L., et. al, J. Biol. Chem., 273, 27364, 1998 

m Cazzulo, J.J., Cazzulo Franke, M.C., Martinez, J. and Franke de Cazzulo, B.M., 
25 Biochim. Biophys. Acta., 1037. 186-191, 1990 

n Cazzulo, J.J., Bravo, M., Raimondi, A., Engstrom, U., Lindeberg, G. and 

Hellman, U., CellMol. Biol, 42, 691-696, 1996 
0 Potempa, J., Dubin, A., Korzus, G. and Travis, J., Biochem. J., 263. 2664-2667, 
1988 

30 p Kembhavi, A.A., Buttle, D.J., Rauber, P. and Barrett, A.J., FEBSLett., 283, 277- 
280, 1991 

q Alves, L.C., et. al, Mol. Biochem. Parasitol, 116, 1-9, 2001. 



WO 2004/007501 



PCT/GB2003/002957 



-536- 

r Guarne, et.al., J. Mol. BioL, 302, 1227-1240, 2000. 

s Halfon and Craik, (Barret, Rawlings and Woessner, eds.), in Handbook of 

Proteolytic Enzymes, Academic Press, London, 12-21, 1998. 
1 Sasaki, et aL, (1984), J. Biol. Chem., 259, 12489-12494, 1984. 
5 u Bossard, M.J., et. aL, , J. Biol. Chem., 21, 12517-12524, 1996 
v Santamaria, L, et. aL, J. Biol. Chem., 273, 16816-16823, 19?8 
w Klemencic, J, etal., Eur.J.Biochem., 267,5404-5412, 2000 

Trypanosoma cruzi cruzipain peptidase activity assays 

10 

Wild-type cruzipain, derived from Trypanosoma cruzi Dm28 epimastigotes, was 
obtained from Dr. Julio Scharfstein (Institute de Biofisica Carlos Chagas Filho, 
Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil). Activity assays 
were carried out in 100 mM sodium phosphate, pH 6.75 containing 1 mM EDTA 

15 and 10 mM L-cysteine using 2.5 nM enzyme. Ac-Phe-Arg-AMC (AT M app "12 \xM) 
and D-Val-Leu-Lys-AMC (#M app ~ 4 jiM) were used as the substrates. Routinely, 
Ac-FR-AMC was used at a concentration equivalent to Km* 9 and D-Val-Leu-Lys- 
AMC was used at a concentration of 25 \iM. The rate of conversion of substrate 
to product was derived from the slope of the increase in fluorescence monitored 

20 continuously over time. 

Leishmania mexicana cysteine protease B (CPB^ peptidase activity assays 

Wild-type recombinant CPB without the C-terminal extention (i.e. CPB2.8ACTE; 

25 Sanderson, S.J., et. aL, Biochem. J., 342, 383-388, 2000) was obtained from Dr. 
Jeremy Mottram (Wellcome Centre for Molecular Parasitology, The Anderson 
College, University of Glasgow, Glasgow, U.K.). Activity assays were carried 
out in 100 mM sodium acetate; pH 5.5 containing 1 mM EDTA; 200 mM NaCl 
and 10 mM DTT (Alves, L.C., et. aL, Mol. Biochem. Parasitol, 116, 1-9, 2001) 

30 using 0.25 nM enzyme. Pro-Phe-Arg-AMC (K M app ~ 38^M) was used as the 
substrate at a concentration equivalent to JSTM app - The rate of conversion of 
substrate to product was derived from the slope of the increase in fluorescence 
monitored continuously over time. 
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Cathepsin peptidase activity assays 

Bovine cathepsin S, human cathepsin L, human cathepsin H and human cathepsin 

5 B were obtained from CN Biosciences. Recombinant human cathepsin S, human 
cathepsin K and human cathepsin X were obtained from Dr. Boris Turk (Josef 
Stefan Institute, Ljubljana, Slovenia). Unless otherwise stated, all peptidase 
activity assays were carried out in 10 mM bis-tris-propane (BTP), pH 6.5 
containing 1 mM EDTA, 5 mM 2-mercaptoethanol and 1 mM CaCb. Human 

10 cathepsin H activity assays were carried out in 10 mM BTP pH 6.5, 142 mM 
NaCl 2 , 1 mM CaCl 2 , 1 mM EDTA, 1 mM DTT, 0.035 mM Zwittergent 3-16. 
Human cathepsin K assays were carried out in 100 mM sodium acetate; pH 5.5 
containing 20 mM L-cysteine and 1 mM EDTA (Bossard, M.J., et al. 9 J. Biol. 
Chem., 21, 12517-12524, 1996). Human cathepsin X assays were carried out in 

15 100 mM sodium acetate; pH 5.5 containing 20 mM L-cysteine; 0.05% (w/v) Brij 
35 and 1 mM EDTA (Santamaria, L, et al, J. Biol Chem., 273, 16816-16823, 
1998; Klemencic, J, et al 9 Eur. J. Biochem., 267, 5404-5412, 2000). The final 
enzyme concentrations used in the assays were 0.5 nM bovine cathepsin S, 1 nM 
cathepsin L, 0.1 nM cathepsin B, 0.25nM Cathepsin K; 1 nM cathepsin X and 10 

20 nM cathepsin H. For the inhibition assays, the substrates used for cathepsin S, 
cathepsin L, cathepsin B, cathepsin K and cathepsin H were boc-Val-Leu-Lys- 
AMC (Km*™ ~ 30 yiM), Ac-Phe-Arg-AMC (K M app ~ 20 pM), Z-Phe-Arg-AMC 
(*M app ~ 40 jjM), Z-Leu-Arg-AMC ~ 2*iM); Bz-Phe-Val-Arg-AMC (K M * PP 

~ 150 pM) respectively. In each case the substrate concentration used in each 

25 assay was equivalent to the Km &pp . The rate of conversion of substrate to product 
was derived from the slope of the increase in fluorescence monitored continuously 
over time. 

Trypsin peptidase activity assays 

30 

Human pancreatic trypsin (iodination grade; CN Biosciences) activity assays were 
carried out in 10 mM HEPES, pH 8.0 containing 5 mM CaCl 2 using 0.1 nM 
trypsin. For the inhibition assays, Z-Gly-Gly-Arg-AMC (K M app ~ 84 pM) was 
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used as the substrate at a concentration equivalent to ATM app . The rate of 
conversion of substrate to product was derived from the slope of the increase in 
fluorescence monitored continuously over time. 

5 Clostripain peptidase activity assays 

Clostripain (Sigma) activity assays were carried out in 10 mM BTP, pH 6.5 
containing 1 mM EDTA, 5 mM 2-mercaptoethanol and ImM CaCl 2 using 0.3 nM 
enzyme. For the inhibition assays, Z-Gly-Gly-Arg-AMC (Km*** ~ 100 \iM) was 
10 used as the substrate at a concentration equivalent to £M app . The rate of 
conversion of substrate to product was derived from the slope of the increase in 
fluorescence monitored continuously over time. 

Calnain peptidase activity assays 

15 

Calpain (human erythrocyte fi-calpain and porcine kidney m-calpain; CN 
Biosciences) activity assays were carried out in 10 mM HEPES, pH 7.5 
containing 2 mM 2-mercaptoethanol and CaCl 2 using 25 nM of either enzyme 
(Sasaki, et al, J. Biol Chem., 259, 12489-12494, 1984). For ji-calpain inhibition 

20 assays, the buffer contained 100 fiM CaCl 2 and Abz-Ala-Asn-Leu-Gly-Arg-Pro- 
Ala-Leu-Tyr(N02)-Asp-NH2 (K M * VP ~ 20 nM; Incenta Limited) was used as the 
substrate. For m-calpain inhibition assays, the assay buffer contained 200 jiM 
CaCl 2 and Abz-Lys-I^u-Cys(Bzl)-Phe^ (tf p ~ 

22 |iM; Incenta Limited) was used as the substrate. In both cases the substrate 

25 concentration employed in the assays was equivalent to the J^m^. The rate of 
conversion of substrate to product was derived from the slope of the increase in 
fluorescence monitored continuously over time. 

Extracellular «?. aureus V8 cysteine peptidase ( staphvlopain) peptidase activity 
30 assays 

S. aureus V8 was obtained from Prof. S. Arvidson, Karolinska Institute, 
Stockholm, Sweden. Extracellular S. aureus V8 cysteine peptidase (staphylopain) 
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activity assays were carried out using partially purified S. aureus V8 culture 
supernatant (obtained from Dr. Peter Lambert, Aston University, Birmingham, 
ILK.). Activity assays were carried out in 10 mM BTP, pH 6.5 containing 1 mM 
EDTA, 5 mM 2-mercaptoethanol and ImM CaCl 2 using two-times diluted 
5 partially purified extract. For the inhibition assays, Abz-Ile-Ala-Ala-Pro- 
Tyr(N0 2 >Glu-NH2 (Km** ~ 1 * 7 H M ; Incenta Limited) was used as the substrate 
at a concentration equivalent to Km**. The rate of conversion of substrate to 
product was derived from the slope of the increase in fluorescence monitored 
continuously over time. 

10 

Foot-and-mouth disease leader peptidase (FMDV-LP^ activity assays 

Recombinant wild-type FMDV-LP was obtained from Dr. Tim Skern (Institut fur 
Medizinische Biochemie, Abteilung fur Biochemie, Universtat Wien, Wien, 

15 Austria). Activity assays were carried out in 50 mM tris-acetate, pH 8.4 
containing 1 mM EDTA, 10 mM L-cysteine and 0.25% (w/v) CHAPS using 10 
nM enzyme. For the inhibition assays, Abz-Arg-Lys-Leu-Lys-Gly-Ala-Gly-Ser- 
Tyr(N0 2 )-Glu-NH 2 ~ 51 pM, Incenta Limited) was used as the substrate at 

a concentration equivalent to ^M app - The rate of conversion of substrate to product 

20 was derived from the slope of the increase in fluorescence monitored continuously 
over time. 

Caspase peptidase activity assays 

25 Caspases 1-10 were obtained from CN Biosciences or BioVision Inc. (Mountain 
View, CA, USA) and all assays were carried out in 50mM HEPES; pH 7.2, 10% 
(v/v) glycerol, 0.1% (w/v) CHAPS, 142 mM NaCl, 1 mM EDTA, 5 mM 
dithiothreitol (DTT) using 0.1-1 U per assay. For caspase 1, Ac-Leu-Glu-His- 
Asp-AMC was used as the substrate; for caspase 2, Z-Val-Asp-Val-Ala-Asp-AFC 

30 was used as the substrate; for caspase 3, Ac-Asp-Glu-Val-Asp-AMC was used as 
the substrate; for caspase 4, Suc-Tyr-Val-Ala-Asp-AMC was used as the 
substrate; for caspase 5, Ac-Leu-Glu-His-Asp-AMC was used as the substrate; for 
caspase 6, Ac-Val-Glu-Ile-Asp-AMC was used as the substrate; for caspase 7, Ac- 
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Asp-Glu-Val-Asp-AMC was used as the substrate; for caspase 8, Ac-Ile-Glu-Thr- 
Asp-AMC was used as the substrate; for caspase 9, Ac-Leu-Glu-His-Asp-AMC 
was used as the substrate; for caspase 10, Ac-fle-Glu-Thr-Asp-AMC was used as 
the substrate (Nicholson, D.W. and Thombeny, N.A., TIBS, 22* 299-306, 1997; 
5 Stennicke, H.R. and Salvesen, G.S., J. Biol Chenu, 272(41), 25719-25723, 1997; 
Talanian, R.V., et al. 9 J. Biol. Chem., 272(15), 9677-9682, 1997; Wolf, B.B. and 
Green, D.R., J. Biol Chem., 274(29), 20049-20052, 1999). The rate of 
conversion of substrate to product was derived from the slope of the increase in 
fluorescence monitored continuously over time. 

10 

Measurement of the apparent macroscopic binding (Michaelis) constants (K^j^S 
for substrates 

The apparent macroscopic binding constant (Km* 9 ) for each substrate was 
15 calculated, from the dependence of enzyme activity as a function of substrate 
concentration. The observed rates were plotted on the ordinate against the related 
substrate concentration on the abscissa and the data fitted by direct regression 
analysis (Prism v 3.02; GraphPad, San Diego, USA) using Equation 1 (Cornish- 
Bowden, A. Fundamentals of enzyme kinetics Portland Press; 1995, 93-128.). 

20 

^KJZJiA. (1) 

In Equation 1 c Vi' is the observed initial rate, c F / „ l a X app, is the observed maximum 
activity at saturating substrate concentration, 'ITm 81 ^ is the apparent macroscopic 
25 , binding (Michaelis) constant for the substrate, '[S 0 ]' is the initial substrate 
concentration. 

Measurement of the inhibition constants 



30 



The apparent inhibition constant (Ki) for each compound was determined on the 
basis that inhibition was reversible and occurred by a pure-competitive 
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mechanism. The K\ values were calculated, from the dependence of enzyme 
activity as a function of inhibitor concentration, by direct regression analysis 
(Prism v 3.02) using Equation 2 (Cornish-Bowden, A., 1995.)- 

v,= 7 -"^ (2) 

lS] + {K M < pp .({I]/K i )} 



In Equation 2 'v^ is the observed residual activity, *K ma x app ' is the observed 
maximum activity (i.e. in the absence of inhibitor), 'JTM app ' is the apparent 
macroscopic binding (Michaelis) constant for the substrate, C [SJ' is the initial 
10 substrate concentration, *Ei is the apparent dissociation constant and is the 
inhibitor concentration. 

In situations where the apparent dissociation constant (ifj app ) approached the 
enzyme concentrations, the Xi app values were calculated using a quadratic solution 
in the form described by Equation 3 (Morrison, J.F. Trends Biochem. Sci.JT, 102- 
15 105, 1982; Morrison, J.F. Biochim. Biophys. Acta x 185, 269-286, 1969; Stone, 
S.R. and Hofeteenge, J. Biochemistry, 25, 4622-4628, 1986). 

F{E 0 -I c -KT + M ~ K rf +4^1 n . 
V/ = w) 

20 Kr=K i Q+lS 0 VK M « p ) (4) 

In Equation 3 'vi* is the observed residual activity, *F' is the difference between 
the maximum activity (i.e. in the absence of inhibitor) and minimum enzyme 
activity, 'E 0 ' is the total enzyme concentration, 'j^j app, is the apparent dissociation 
25 constant and 'Io' is the inhibitor concentration. Curves were fitted by non-linear 
regression analysis (Prism) using a fixed value for the enzyme concentration. 
Equation 4 was used to account for the substrate kinetics, where *K\ is the 
inhibition constant, *[S 0 ]' is the initial substrate concentration and *^M app is the 
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apparent macroscopic binding (Michaelis) constant for the substrate (Morrison, 



The second-order rate of reaction of inhibitor with enzvme 

Where applicable, the concentration dependence of the observed rate of reaction 
(Abbs) of each compound with enzyme was analysed by determining the rate of 
enzyme inactivation under pseudo-first order conditions in the presence of 
substrate (Morrison, J.F., TIBS, 102-105, 1982; Tian, WJC and Tsou, C.L., 
Biochemistry, 21, 1028-1032, 1982; Morrison, J.F. and Walsh, C.T., from Meister 
(Ed.), Advances in EnzymoL, 61, 201-301, 1988; Tsou, C.L., from Meister (Ed.), 
Advances in EnzymoL, 61, 381-436, 1988;). Assays were carried out by addition 
of various concentrations of inhibitor to assay buffer containing substrate. Assays 
were initiated by the addition of enzyme to the reaction mixture and the change in 
fluorescence monitored over time. During the course of the assay less than 10% 
of the substrate was consumed. 



The activity fluorescence progress curves were fitted by non-linear regression 
analysis (Prism) using Eq. 5 (Morrison, 1969; Morrison, 1982); where 'F' is the 
fluorescence response, *t* is time, *v 0 ' is the initial velocity, *Vs' is the equilibrium 
steady-state velocity, 'ifcobs' is the observed pseudo first-order rate constant and 
*D' is the intercept at time zero (i.e. the ordinate displacement of the curve). The 
second order rate constant was obtained from the slope of the line of a plot of Abbs 
versus the inhibitor concentration (i.e. Abbs/[I]). To correct for substrate kinetics, 
Eq. 6 was used, where '[S 0 ]' is the iniitial substrate concentration and < 2TM app * is 
the apparent macroscopic binding (Michaelis) constant for the substrate. 



1982). 




obs 
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Compounds of the invention were tested by the above described assays and 
observed to exhibit cathepsin K inhibitory activity or inhibitory activity against an 
5 alternative CA CI cysteine protease with an in vitro Ki inhibitory constant of less 
than or equal to IOOjiM. Exemplary inhibition data for examples of the invention 
are given in Table 5. 

Table 5. Exemplary inhibition data (Ki expressed as fiM). 

10 



Example 
N 2 


Human 
Cathepsin K 


Cruzipain 


Bovine 
Cathepsin 
S 


Human 
Cathepsin 
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CPB 
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<0.01 


>0.3 


>1 


>3 


>0.2 


296 


>50 


>1 


>5 


<0.2 


>5 


250 


>5 


>5 


<0.1 


>1 


>5 


346 


>8 


<0.2 


>10 


>3 


>5 



Human Osteoclast Resorption Assay 

Bone resorption was studied using a model where human osteoclast precursor 
15 cells were cultured on bovine bone slices for 9 days and allowed to differentiate 
into bone-resorbing osteoclasts. The formed mature osteoclasts were then allowed 
to resorb bone. The assay was performed by Pharmatest Services Ltd, Itainen 
Pitkakatu 4C, Turku, Finland. After the culture period, bone collagen degradation 
products were quantified from the culture medium as an index of bone resorption. 
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Inhibitor compounds were added into the cell cultures after the differentiation 
period and their effects on the resorbing activity of mature osteoclasts were 
determined. The studies included a baseline group without added compounds and 
a positive control group where a potent cathepsin K inhibitor E-64 was added. 

5 

Human peripheral blood monocytes were suspended to culture medium and 
allowed to attach to bovine bone slices. The bone slices were transferred into 96- 
well tissue culture plates containing culture medium with appropriate amounts of 
important growth factors favouring osteoclast differentiation, including M-CSF, 

10 RANK-ligand and TGF-p. The cells were incubated in a C0 2 incubator in 
humidified atmosphere of 95% air and 5% carbon dioxide at 37°C. At day 7 when 
osteoclast differentiation was complete, the culture medium was replaced with 
culture medium containing conditions favouring osteoclast activity. The cell 
culture was continued for an additional 2 days, during which the formed mature 

15 osteoclasts were allowed to resorb bone in the presence of vehicle, control 
inhibitor (E64) or test compounds. At the end of the culture, bone collagen 
degradation products released into the culture medium were determined using a 
commercially available ELISA method (CrossLaps® for culture, Nordic 
Bioscience, Herlev, Denmark) as an index of bone resorption (see Bagger, Y. Z. et 

20 al, J. Bone. Miner. Res. 14 (suppl. 1), S370). 

In this assay, selected EXAMPLES of the invention exhibited more than 70% 
inhibition of bone resorption at a concentration of lOOnM. 



25 



